and 
AFT ENGINEER 


ROYAL AERO CLUB 


The de Havilland 
FIRESTREAK 


air-to-air infra-red guided 
Weapon in production for 


the English Electric P.1 


~ 


DE HAVILLAND PROPELLERS LIMITED 


HEAD OFFICE 
HATIHIELD, HERIS 
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increases production in the Aircraft Industry- No.2 


IMPERIAL CHEMICAL 


OLLS-ROYCE LTD. use*Fluolion’ pipe clip inserts 

made by James Walker & Co. Ltd., in the 
Avon RA.29 turbo-jet engine. ‘Fluon’ was chosen 
because it withstands frettage and vibration even 
at elevated temperatures and because it resists 
corrosion and degradation from ageing over 
an indefinite period. 

Dry bearings, manufactured by The Glacier 
Metal Co. Ltd., from compound strip consisting 
of a mild steel backing to which is sintered a 
porous bronze layer impregnated with ‘Fluon’ 
p.t.f.e., also form an essential part of all Avon 
engines. 


‘Fluon’ in Avon RA. 29 Turbo-jet engine 


The Rolls-Royce Avon RA.29 turbo-jet of 10,500 lb. thrust, 


which powers the de Havilland Comet and Sud Aviation Caravelle. 


‘Fluon’ p.t.f.e. is now available as a 
coagulated dispersion polymer with all the excel- 
lent chemical and electrical properties of ‘Fluon’ 
granular polymer. It has been specially 
developed for the extrusion of thin walled tubing 
and for wire covering. Such extrusions are 
remarkable for their superior flexural fatigue 
behaviour. 

A tough, flexible material, ‘Fluon’ p.t.f.e. is 
chemically inert, has a non-stick surface and good 
impact strength. It has a very low permittivity 
and power factor. ‘Fluon’ has a working temp- 
erature ranging from -80°C. to 250°C. 


*Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1. 


INDUSTRIES LIMITED - LONDON S.W.1 
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AT Shorts 
IDEAS TAKE SHAPE 


on time 


Time is a challenge. It faces all industry at 
some time: it faces the aircraft industry all 
the time. To meet it requires flexible thinking, 
the ability to switch and control great resources 
and the continuous replenishment of the 
resources themselves. 

At Shorts, where new ideas in missiles are 
on the way, there are space and skill enough 
to solve the most complex of problems. Shorts 
have a reputation for on-time delivery. They 
propose to keep it. 


The first manufacturers of aircraft in the world 
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CABIN AIR 
CONDITIONING CONTROL 


ANTI-ICING CONTROLS 


FUEL TANK 
PRESSURISATION 


Anti-icing and de-icing equipment manufactured by 


Teddington Aircraft Controls include components used on windscreen 
de-icing, wing and tail de-icing, engine intake cowl anti-icing, ELECTRO-MAGNETIC VALVES 

fuel filter ice warning, bomb bay heating and 

propeller and spinner de-icing systems in many aircraft at present on Siete dint 
military service or airline operation. These systems 

make use of hot air or gas, or electrical heater mat, and the controls 


are either electrically or pneumatically operated. PRESSURE SWITCHES 


PRESSURE REGULATORS 


POTENTIOMETERS, 


TEDDINGTON AIRCRAFT CONTROLS LTD a ACCELEROMETERS AND 


REGO. TRADE MARK PRESSURE TRANSDUCERS 
MERTHYR TYDFIL, SOUTH WALES Telephone: Merthyr Tydfil 666 


LONDON OFFICE: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX Telephone: Coinbrook 2202/3/4 


Standard designs 
200° 0” to 30’ 0” spans 


Larger spans available if required 
STEEL ECONOMY -* SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS BARRACKS OFFICES, ETC. 


We supply and erect in any part 
of the world 


FOR WIRE - Erection Masts 3oft. to 180ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


HOBART HOUSE, GROSVENOR PLACE, LONDON, $.W.1 SLOANE 5258 Cables: Unitstruct, London 


2 FLIGHT 
Anti-Leing Conteots | 
| 
GENERAL uTitity STEEL BUILDINGS ino HANGARS 
| 
| 


ng g 
to meet the true needs of medium-range air 


transport. 


C corributing to the high performance of 
this aeroplane are Hobson Camber Flap Control: 
arid Feel Simulator Units. 


SPECIALISTS IN PRECISION 
ENGINEERING PROJECTS 


H. M. HOBSON LTD. WOLVERHAMPTON ENGLAND 
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Aircraft Standard Parts 
‘Oddie’ Stiff Nuts 
‘Hi-Shear’ Fastening System 


‘Hy-Seal’ Pressure Sealed 
Drives 


Hydraulic Jacks 


Aircraft & General Engineers 


BEDFORD ROAD 
NORTHAMPTON 


LONDON OFFICE 
DOWNS ROAD - LONDON, E.S 


EXPORT 
Brown Brothers (Overseas) Led. 
New Inn Broadway 
Great Eastern Street 


HIGH SPEED 


PUMPS | 


FOR HIGH SPEED MISSILE SYSTEMS 


ACCELERATION 
24,000 R.P.M. 509g Loavincs 


3,000 P.S.1. WEIGHT 


Please write for leafiet giving technical detalis 


21 years’ Experience in Aircraft Hydraulics 


BIRMINGHAM ROAD, 
WOLVERHAMPTON 


TYPE 231 


(ACTUAL SIZE) 
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The world’s biggest display of equipment 
for saving... T/ME...COST...EFFORT...in industry 


THE INTERNATIONAL 


MECHANICAL HANDLING 


EXHIBITION 


AND MATERIALS HANDLING CONVENTION 
Earls Court, London, 7-17 MAY, 1958 


Mechanical handling is to-day’s vital factor in 
industrial cost reduction. 

What are the latest advances in this field? 
What devices and methods are now available to 
cut production costs by speeding up and smooth- 
ing the flow of materials and finished products 
in factory and warehouse ? 

The 1958 MECHANICAL HANDLING EXHIBITION 
holds the answers to these questions. Here at 
Earls Court, 7-17 May, you will see the biggest 
display ever staged of equipment and techniques 
to save time, space and effort. Here, too, is your 
opportunity to consult leading manufacturers of 
labour-aiding equipment and to discuss with 
experts new ways of speeding production—of 
achieving higher output for less cost in both large 
and small organizations. This is the year’s out- 
standing industrial event! Post the enquiry form 
below for full details and season ticket. 


AN EXHIBITION full of interest 


* The world’s largest display 
of labour-aiding and cost- 
saving devices in the world’s 
largest exhibition hall. 


* Convention where experts 
from many countries will 
explain their methods of 


speeding production. 


* Half a million square feet of 
space, showing every type of 
equipment, large and small, 
from handtrucks to com- 
plete factory installations. 


* Something to save time, cost 
and effort in every industry 
from bottling to building. 


* Free consulting bureau and 
industrial cinema during ex- 
hibition hours (10 to 6). 


ORGANIZED BY ‘MECHANICAL HANDLING'—AN ILIFFE JOURNAL 


for all concerned with production 


MAIL THIS FORM TODAY for descriptive brochure and free season ticket 


To MECHANICAL HANDLING - DORSET HOUSE - STAMFORD STREET - LONDON -- S.E.! 
Please send 1958 Exhibition Brochure, free season ticket, etc. 


NAME 
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_ WELDED FABRICATION DIVISION . STONEYHOLME WORKS, GROSVENOR ST. BURNLEY. Telephone; 3184 


PRECISION SHEET MET 
imheat-resisting of ~ 


— 
HEAT SHROU manufacturers. 


BOX PANE ~WAEE UNITS - ETC. 


A.I.D. and A.R.B, approved 


BURNLEY AIRGRAFE PRODUCTS LIMITED” 


FULLEDGE WORKS . BURNLEY - LANCASHIRE - ENGLAND > 
Telephone 3121/2 and 3203 Burnley (3 ines) Telegrams “AIRCRAFT” Burnley. 
REPAIR DIVISION + BRITANNIA WORKS, QUEENSGATE, BURNLEY. Telephone» 


RENFREW, ONTARIO, CANAD 


od with RENFREW Al AFT & ENGINEERING CO. LTD., 


FIT 


AND SAFE 
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Our special plaster core process 
combined with other modern 
techniques enables us to 

meet the exacting requirements 
of the electronic engineer. 


Finished and assembled components 


can be supplied in aluminium, 
Our technicians will 

be pleased to discuss design and 
other technical problems. 


magnesium, and certain copper 
based alloys. 


KENT ALLOYS LIMITED 


ROCHESTER, KENT + Telephone: Strood 7674 


Birfield Industries Limited + London + W.] 
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Head Office: Hanley, Phone: STOKE-ON-TRENT 22184-5-6-7 
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Remarkable performance Aluminium Bronze 


Aluminium-bronze 010 in. thick—burst at 4816 Ibs. per sq. in. 


T. M. BIRKETT, BILLINGTON & NEWTON LTD., HANLEY AND LONGPORT, STOKE-ON-TRENT 
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SHELL WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


Recently we tested to destruction two similar hollow castings 
—one in gun-metal, the other in aluminium-bronze. The 
gun-metal had a wall thickness of 0°25 in. and withstood 
pressures up to 4480 Ibs. p.s.i.—a very good performance. The 
casting in aluminium-bronze burst at a slightly higher pressure 
(4816 Ibs. p.s.i.) but its wall thickness was only 0°10 in. Surely 
an impressive demonstration of the weight/strength character- 
istics of this alloy. 

We were one of the first foundries to cast in aluminium-bronze 
and to-day we supply castings in this alloy to customers all 
over the world. 


CASTINGS FROM A FEW OUNCES TO 10 TONS...... 


in all non-ferrous alloys. Precision machining. Specialists in 
aluminium-bronze, centrifugal-cast wheel blanks, and chill-cast 
rods and tubes. 


One of Britain’s Largest NON-FERROUS Foundries 


Send your enquiries to: 


Longport, Phone: STOKE-ON-TRENT 87303 


The cure for 


Regd Trade Mark 


CLIP 


ns 


| 


ROBINSON & CO. (GILLINGHAM) LTD. LONDON CHAMBERS, GILLINGHAM, KENT. TELEPHONE S282 


HELVCOUL . HELI-NUT 


SCREW THREAD INSERTS | HIGH ENDURANCE NUTS 


HELI-COIL 


SCREW THREAD ENGINEERING BY 
ARMSTRONG PATENTS CO. LTD., EASTGATE, BEVERLEY, YORKSHIRE 


R 
BR oy 
For INCREASED DESIGN SCOPE, USE 
LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR, — : 
CORROSION, STRIPPING & MOST OTHER 
DRIPSOMANIA 
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new 


Integrating 


with temperature 


compensation 


and linearity 


SPECIFICATION 

Type description 105T2H Integrating Tachometer 
Excitation (Volts) ... vn one oid 24 
Input power (Watts) a 1.9 
Output Gradient (per |,000 r.p.m. . +.2% 
Phase shift with respect to input at 3,600 r.p.m. 0° + 10’ 
In-Phase Fundamental at zero speed (mV) __..... ite 2 
Quadrature Fundamental at Zero speed (mV) vais ate oe ov 6 
Total harmonic (mV R.M.S.) ... = 5 
Quadrature axis error (mV)... 


Linearity : up to 4,000 r.p.m. (percentage of at 600 r.p.m. ) +. 12% 
Variation of output gradient with variation in ambient 


temperature —55°C to + 80°C 
+ .3% in magnitude 

+ 50’ phase shift 

Shift in axis error with variation in ambient temperature —55°C to + 80°C 


+ 10 mV in phase 
+8 mV in Quadrature 


Rotor Moment of Inertia (0z.— in?) 0.094 
Weight: ... 8 oz. ne and oz. for resistor 
Drive aor ... an be combined with 1.5” and 1.8” diameter servo motors 


better than 0°12% 


The latest addition to the Ketay range 
—of particular interest to Design 
Engineers currently engaged in the 
development of advanced computer 
equipment— is an extremely accurate 
Integrating Tachometer 105T2H. 

Outstanding among its characteristics 
are temperature compensation and 
linearity better than 0.12%. Full 
details of this new Ketay product and 
of the full Ketay range are freely 


available on request. 


Hetay 


EDDES HOUSE - EASTERN AVENUE WEST - ROMFORD - 


ESSEX 


TELEPHONE: SEVEN KINGS 6050 
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‘Equal to, if not better than, any Bomber in the World” 


—Mr. C. I. Orr-Ewing, Under Secretary for Air. 


In announcing that the famous 617 Squadron—the Dam Busters—is to be reformed and equipped 
with the Avro Vulcan Delta Bomber, believed to be the fastest bomber in service anywhere, Mr. 
Charles Ian Orr-Ewing, Under Secretary for Air, has said that in the Vulcan “we now have a 
bomber aircraft which is equal to, if not better than, anything else in the world”. 


“The Vulcan comes from a good stable ” 
In addition to Mr. Orr-Ewing’s tribute, the Air Officer Commanding No. 1 Group, Bomber 
Command, had this to say: “We are extremely pleased with the Vulcan, both from the operating and 
the maintenance aspects. The way in which this large aircraft and its complex system has been brought 
into use in the front line of Bomber Command, without any of the enforced groundings so frequently 
experienced with new types of aircraft, is most gratifying. The Vulcan is giving us splendid utilization; 
indeed, it is far better than we experienced with any other type of aircraft, large or small. The 
Vulcan comes from a good stable and is liked by the servicing crews as well as the flying crews.” 


We are proud of our stable—from it have come: the Avro ‘504’—the first long-range bomber of 
World War 1; the faithful Anson; the immortal Lancaster, used by the Dam Busters in World War 2 ; 
and now the Vulcan. 
We take this opportunity to offer our warmest congratulations to the Royal Air Force on the 
oceasion of the fortieth anniversary of that great Service — with whom we have had such a long 


and happy association. 


“SRE? A. V. ROE & CO. LTD. - MANCHESTER 


MEMBER OF HAWKER SIDDELEY/ONE OF THE WORLD’S INDUSTRIAL LEADERS 
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Private Preference — or Imperial ? 


HE B.E.A. short-range jet controversy having for the present subsided, a 

similar rumpus is brewing in Australia. Briefly, Ansett-A.N.A. (privately 

owned) have expressed a requirement for four American Electras; and 
Trans-Australia Airlines (government-owned) have a penchant for a pair of 
French Caravelles. To which the Australian Government has answered 
“Viscounts or nothing.” 

The reasons behind this seemingly cavalier ruling—some incontrovertible, 
others contentious—are set out on page 495 of this issue. Spokesmen for the 
Australian Air Pilots’ Association, who claim that the decision is based on economic 
considerations, believe that the Australian Cabinet has made up its mind without 
being fully apprised of the facts, or of the requirements of the airline industry; and 
they declare their intention of appealing to the Federal Government to reconsider 
the refusal. A first-class Australian rough-and-tumble seems certain, and with 
only sparse facts available it would be both impertinent and imprudent for this 
journal to interfere. In a February editorial the editor of our Australian con- 
temporary Aircraft declared that although his own journal did not normally deal in 
rumours (the present facts not being public at that time), and though it held no 
brief for either the Caravelle or Electra, it was nevertheless concerned with the 
question of rationalization extending even to the field of competitive choice of 
equipment. This, it was remarked, was not provided for under the Civil Aviation 
Agreement Act or its recent amendments. 

This is informed, straight-from-the-shoulder journalism, and we hope that all 
the punches will be as fairly aimed. The reported statement by the A.A.P.A. 
spokesmen that “the structure of American aircraft has longer life than that of 
British, and American flight-deck layout is better” does seem a shade below the 
belt. It is, in any case, a blind swipe. 


Saleable Sentiment 


O read the air-test report of the Piaggio P.136-L on pages 486-488 is to 

read a little of the Odyssey. The lines are caulked with the salt of adventure, 

and the warm sun of the Cyclades glows down on the wintry prospects of 
Thames and Medway. 

To attest that this little web-footed amico, as we called it the other week, is the 
world’s first successful amphibian would perhaps be over-generous; but we can 
recall no ether machine of this notoriously exacting class in which the ingredients 
of success were so obviously present. There is impressive testimony to this in the 
award of an American Certificate of Airworthiness and the licence-assembly of 
the type by the Trecker Aircraft Corporation of Milwaukee. 


Here, beyond doubt, is another of those aeroplanes on which we in Great 
Britain may well reflect ruefully, “If only we had built it ourselves”; for of all the 
erstwhile famous European constructors of marine aircraft, those at Cowes and 
Belfast should, by every tenet of experience and craftsmanship, have been the last 
to (literally) remain afloat. A tight little craft such as the P.136 might well have 
kept one or both waterborne, whereas only Piaggio has perpetuated the amphibian 
fiying-boat (or, for that matter, the pure flying-boat) in this part of the world. We 
have already remarked how this has redounded to their greater fame and profit in 
other parts; and the order book is far from closed. ' 

Clearly, if a market exists for a general-purpose amphibian today it will exist 
tomorrow; and if the British aircraft industry does not build the required machine 
our friends at ia os doubtless oblige. Already they are at work on a far 
bigger amphibian which, if NATO support is forthcoming for military service, will 
be produced—with British turboprops—for civil use. 

It is often said that there has been altogether too much sentiment about 
the flying-boat. But if dollars are sentimental, then by all means let us get 
good and emotional. 


{ lliffe and Sons Ltd. 
Dorset House 
} Stamford Street 
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BIRTHDAY FLY-PAST, on the R.A.F.’s 40th 

anniversary, by de Havilland Vampires, dur- 

ing celebrations on April 1 at the Royal Air 
Force College, Cranwell. 


FROM ALL 
QUARTERS 


R.A.F. Anniversary Dinner 


Ww! TH the Queen and the Queen Mother, | 
the Duke of Edinburgh and Princess 
Margaret and four other members of the 
Royal Family attending, the 40th anniver- 
sary dinner of the R.A.F. at Fighter Com- 
mand H.Q., Bentley Priory, on April 1 was 
a glittering and splendid occasion. Apart 
from the royal party, members of the Air 
Council and other distinguished guests, 
there were seven Marshals of the R.A.F. 

resent—Sir John Salmond, Lord Newall, 
a Tedder, Lord Douglas of Kirtleside, 
Sir Arthur Harris, Sir John Slessor and 
Sir William Dickson; and each Command 
was represented by its A.O.C-in-C.—with the exception of Air 
Marshal the Earl of Bandon, C-in-C. F.E.A.F., who was attending 
the R.N.Z.A-P. 21st ey celebrations. The Queen’s speech 
is reported on page 500, with photographs of the occasion. 


What the Industry Wants 


THs aircraft industry’s “requirements essential to forward plan- 
ning” were enumerated by Mr. E. C. Bowyer, director of the 
Society of British Aircraft Constructors, in an address last week 
to the Institute of Petroleum. If these requirements were not 
met, he said, the run-down of the industry—*‘so vital to a quarter 
of a million people who work in it, and to their families”—could 
be a serious matter. The director stated the three principal 
requirements in the following terms: “First, a continuance of 
Government-sponsored basic research and essential development 
on a scale comparable with that of the past few years. Secondly, 
and so that essential design and project teams can be kept together, 
the issue of specifications for new types of manned aircraft on the 
lines foreshadowed in the 1957 Defence Paper. Thirdly, a depend- 
able indication of the size of the Government order-book for 
aircraft and guided missiles for as long ahead as possible.” Mr. 
Bowyer then enlarged on these points : — 

“I cannot exaggerate how vital it is, not only to our industry but to this 
nation, that we continue research and development—particularly basic 
research—at least on the level of the past few years. . . . Much work 
which we regard as vital has already been cut down and we await with 


PRODUCTION of Twin Pioneers in the main a: shop of Scottish 
Aviation, Ltd., at Prestwick. Four fuselage a ies are visible in 
the centre of the picture, and in the background are fuselage and 
mainplane assemblies, and the fitting of the tailplane to the f 


A progress report on the Twin Pioneer appears on pages 474 and ‘as 


painful interest the statement promised by the Minister of Supply on 
this aspect, as on many other aspects, of our future. 

“The 1957 White Paper did mot state (it has been very much mis- 
represented in this respect) that the last new types of manned aircraft in 
our fighting Services were to be the V-bombers and the P.1 supersonic 


hter. It can be read as meaning that the Government were contem- 
plating that some seven or cight new t of manned aircraft would 
remain in service for a considerable time, in addition to the full develo 
a of the V-bombers and the P.1 and new military transport aircraft. 

That document foreshadowed a replacement tactical light bomber; new 
sobes of long-range maritime aircraft; naval fighter, strike and anti- 

arine aircraft; two or three types of helicopters; and trainers. 

“At the moment there are very few signs of specifications for new 
types of military aircraft in those categories. . . . The position is indeed 
being left so vague that forward planning is becoming extremely difficult. 

“Given understanding and imaginative support on those aspects of our 
affairs which are inevitably within the orbit ot G Government decision . . . 
we are sufficiently confident in our own ability in designing, manufactur- 
ing and selling our products to justify a large measure of optimism in the 
future. The air-transport the world over is growing fast and will 
need thousands of new aircraft during the next ten to twenty years. We 
can build and supply a lot of those aircraft. We are already the second 
largest engineering exporting industry in this country with a record 
of 198 millions in 1957 and already £24 millions in the first two months 

1958. 

“You export a modern aeroplane or an aczo engine at a selling price of 
between £15-£17 for every pound of — you export a motor car for 

a few shillings per pound of weight s high labour-content is of 
senmeens importance to an economy like our own, depending as we are 
on the foreigner for so much of our essential raw materials.” 


PRE-PRODUCTION de Havilland Sea Vixen, from Boscombe Down, 
with Rear Admiral A. S. Bolt, D.S.O., D.S.C., R.N. (standing on steps) 
who, as a passenger, exceeded Mach | in this aircraft recently. The 
pilot was Cdr. P. S. Chilton, R.N., Commanding Officer of the Naval 
Test Squadron at A. and A.E.E., Boscombe Down (extreme left). 
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CHALLENGING new Soviet aircraft: Right, the Kamov Ka-18 multi- 
purpose helicopter, which, powered by a 250 h.p. engine designed by 
A. G. lychenko, has a cruising speed of 75 m.p.h. and a maximum 
endurance of about 4'4 hours. Quantity production is imminent. The 
fixed-wing aircraft below the Kamov is the Antonov An-14 Little Bee 
STOL. Both types are for Aeroflot—and presumably for export also. 


High-altitude Test Plant Opened 
‘THE new high-altitude test plant at Bristol Aero-Engines’ Patch- 

way Works was opened by Air Marshal Sir Geoffrey Tuttle, 
Deputy Chief of the Air Staff, on Wednesday of last week. Sir 
Geoffrey turned a key which switched on the steam to reduce the 
pressure in the test cell, thus beginning the operating sequence for 
an altitude performance calibration (at M=2 and 50,000ft) of a rig 
version of the Bristol Thor ramjet. 

Designed primarily for development work on ramjet engines, 
the new plant can simulate a wide variety of high-altitude flight 
conditions including speeds of more than M=3.5 and heights up 
to 100,000ft. The facility has been in use since the end of last year, 
and had logged a total of 75 hours’ running time (in 120 separate 
runs) prior to the official opening. A full description of the installa- 
tion is given on pages 479-482 of this issue. 


Clyde Pangborn 
Fist pilot to make a non-stop flight from Japan to the United 

States—in a Bellanca monoplane on October 4-5, 1931—Clyde 
Pangborn has died in New York (on March 29) at the age of 63. 
With Hugh Herndon, he flew from Sabushiro Beach to Wenatchee 
in the State of Washington, a distance of 4,465 miles, in 41 hr 
31 min. They dropped the Bellanca’s jettisonable undercarriage 
after take-off and made a successful belly landing at the end of 
the flight. For their achievement they were then handed a cheque 
for £5,000 by a representative of the Japanese newspaper Asahi, 
which had offered this prize for the first non-stop flight between 
Japan and America. Pangborn served during the war with R.A.F. 
Ferry Command, flying an Avro Lancaster to Canada for demon- 
stration purposes. 


Hermes Accident 

ON the morning of April 1 a Hermes 4 owned by Skyways, Ltd., 2 

Essex. The crew of three—Capt. G. D. Rayment, Capt. J. A. West jvateoe 

and Off. Bradley—were all killed. were on 

board. pt. Rayment was the company’s chief test and training : 

captain. Skyways’ Hermes are primarily used on trooping flights G/C. R. J. M. de St. Leger 

to Singapore and on a scheduled passenger service to Cyprus. WE regret to record that G/C. R. J. M. de St. Leger, who wa ; 

liaison officer for Rolls-Royce, Ltd., at their Derby group of <s 


U.S. Tissandier Awards factories, died on March 28 at the R.A-F. Hospital, Halton. He ~ ke 
AMONG recipients of Paul Tissandier diplomas, to be presented _ joined the company in 1953, having retired from the R.A.F. three : ie 
at the F.A.I.’s annual conference which opens in Los years previously, and in 1956 took a prominent part in organizing .. 


Angeles on April 14, are Robert B. Hotz, editor of Aviation Week, 
“for extensive aviation writings leading towards enlightenment of 
the American public on the progress and development of U.S. 
aviation”; Joe ine, president of the Parachute Club of America, 
“for the effort expended in connection with the progress and 
development of the sport of parachuting in the U.S.”; and 
Dr. Leslie A. Bryan, director of the Institute of Aviation, Univer- 
sity of Illinois, “for the effort expended in connection with the 
rogress and development of aviation education in the U.S.” 
Names of British recipients of Tissandier diplomas were given 
in Flight for March 7.] 


a visit to Derby by one of the study groups of the Duke of Edin- 
burgh’s Study Conference on the human problems of industrial 
communities. ; 

G/C. de St. Leger was commissioned in the Armoured Car 
Division of the Royal Navy in 1914 and fought with it at Gallipoli, 
later transferring to the R.N.A.S., with which he learned to fly. 
In 1921 he was appointed to a short-service commission in the 
G.D. Branch of the R.A.F. and took part in operations on the 
N-W. Frontier. He was given a permanent commission in 1926, 
serving for a time with the F.A.A. in H.M.S. Courageous, and 
transferred to the Technical Branch of the R.A.F. in 1940. 


CLIMAX of 41% years of research and manufacture was the first flight (March 25) of the Avro Arrow, by Jan Zurakowski, the maker's chief test 
pilot (left). The Arrow (centre) was airborne for 37 minutes, and the first flight was devoted to the checking of instruments. F/L. Jack Woodman 
(right) acted as chase pilot in a Sabre. He is sporting something rather natty in the way of photographic headgear. 
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One of the Borneo Airways machines 
seen over Prestwick Airfield. 


INCREASING SALES AND 


PRODUCTION: IMPROVED 


PERFORMANCE 


TWIN PIONEER PROGRESS REPORT 


Pioneer was recently handed over to the Malayan Govern- 

ment at Prestwick Airport, and the Malayan High Com- 
missioner said he hoped that this aircraft, and others of its type, 
might form the nucleus of a Royal Malayan Air Force. Malaya is 
only just one of the countries in which this fine STOL machine is 
making a name for itself. Production is well under way, the 
Malayan machine being No. 29 on the line, and the rate of delivery 
is being stepped up steadily. About three Twin Pioneers now 
leave the factory each month; and the final assembly building is 
crowded with airframes nearing completion, military machines 
for the R.A.F. being interspersed amongst civil versions for 
customers all over the world. 

Two tragic accidents, one of which cost the life of Mr. D. F. 
MclIntyre, originator and designer of the Twin Pioneer, marred 
the fine record the aircraft was already establishing. Full investi- 
a have been made, the precise cause of the failure is estab- 
ished beyond doubt and remedial action has already been taken 
to avoid any possible recurrence. But, because the ial findings 
have not yet been made public, the causes cannot be discussed at 
the moment. Despite the full static tests which were carried out 
on the whole structure during development, the failure which 
occurred could not be visualized. The Twin Pioneer has been 
completely cleared of any limitation since the A.R.B. order ground- 
ing it was lifted in January. 

Of the first four Twin Pioneers built, one is being used for 
development flying at Prestwick, another is now in Mexico on 
a demonstration tour, one has been re-registered and sold to the 
Zinc Corporation in Australia after completing a demonstration 
tour in that part of the world, and the fourth was lost in Libya 
last year in the accident alluded to above. 

Ten Twin Pioneers have been delivered to civil operators. One 
was handed over last August to the Austrian Burdesamt fiir Eich 
und Vermessungswesen (State Forestry and Survey Bur:au) and 
fitted with Swiss Wild RCS and RC7 survey cameras and other 

uipment for aerial mapping. The Austrian climate docs not 

ord sufficient cloudless days each year to make air mapping at 


“Y reported in Flight last week, a Scottish Aviation Twin 


(Left) Twin Pioneer military load: 


the normal high altitudes an economic proposition. The alter- 

native is to operate at much lower levels of een 1,000ft and 

5,000ft, but it is then essential to fly steadily at about 70 m.p.h. 

while carrying heavy survey cameras and other equipment in order 

to avoid camera-image movement. The Austrian Government 

therefore turned to the Twin Pioneer which ideally combines the 
low-speed and load-carrying capabilities. 

Last December the Kuwait Oil Company took delivery of two 
Twin Pioneers; and the Iranian Civil Aviation Club received three 
in January. These have been supplied with one of the very neat 
Scottish Aviation V.I.P. aonb hy 8 any of the machines can be 
rapidly converted for personal use by the Shah. They will also 
be able to carry a number of stretchers for use in civil emergencies. 
De Kroonduif, the K.L.M. subsidiary in the Far East, took 
delivery of their three Twin Pioneers last June and have been 
operating them since, although one of the aircraft was lost in a 
crew-training exercise. One aircraft was delivered to Scottish 
Airlines in February and this is now on charter work in the 
Middle East. 

In the near future, a Twin Pioneer fitted for geophysical survey 
and also carrying one survey camera, is to be delivered to the Rio 
Tinto Mining Corporation in South Africa; and another machine 
will reach the Red Lion and Sun Organization (Iran’s Red Cross 
equivalent) fitted to carry either 16 passengers, the V.I.P. kit or 
six stretchers. The first two Twin Pioneers for the R.A.F. are 
complete and one has been delivered to the Service. Two for 
oe Airways are also complete and due for delivery very soon. 

a Airlines have ordered five, but have specified that 
they s! be powered by Pratt and Whitney R-1340 engines giving 
about 50 h.p. more each than the standard Alvis Leonides 514s. 
The American engines are, however, rather heavier and have 
a considerably larger frontal area than the a neat Leonides; 
and the forward baggage compartmen y located under 
the cockpit floor, is to be dielieaed to in _ of a slightly larger 

compartment in the rear fuselage, just aft of the cabin. Consider- 
able work will be required to prove this powerplant, but per- 
is expected to be at louse quod that of the 


containers, 20-Ib fragmentation bombs and 1,000-lb M.C. bombs. Netting backs of military seating 


can be seen through the ~~ Amey (Right) Wild RCSa (foreground) and RC7a cameras in the machine delivered to Austria. Installed midway 
between them is an American drift-sight. 


“Flight” photograph 
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The first military Twin Pioneer, XL 966, which was 
recently delivered to the Royal Air Force. 


Twin Pioneer. The first installation is complete 
and nearing flight tests, with delivery of all five 
machines scheduled by the end of this year. 

Last year full tropical trials were completed 
at Aden and the Twin Pioneer is now cleared 
for operation in temperatures up to I.S.A. plus 
25 deg C. The permissible gross weight has also 
been raised to 14,000 Ib, permitting either an 
increase in payload or a greater quantity of 
fuel for a given load. The only modification 
required for this was a slight alteration to the lower extremity of 
the main undercarriage legs. Cabin ventilation and heating have 
also been improved; and temperature of the mixture of exhaust 
muff-heated and ram air can be maintained by a thermostatic 
control produced by Gloster. 

Increasing use is being made of ics in lightly stressed areas : 
for an approximately equal weight, they offer greater strength, 
better resistance to corrosion and greater ease of manufacture and 
repair than the present sheet-metal fittings. Thermoplastics, Ltd., 
supply the Cobex glass plastics material used. Both wing-tips are 
already in plastics, but upper and lower extremities of fins and 
rudders, the fuselage tail-cone, and fairings between the fins and 
tailplane at the wing-root and at the junctions between wing- 
struts and undercarriage legs are soon to be of the same material. 
The whole roof of the cabin is made up of plastic hinged panels 
which can be rapidly opened to expose control runs, electrical 
services and the main flap- and slat-operating hydraulic unit. 
Wall panels are also of plastic and include the heating ducts; and 
the floor is made of Durestos plastic/balsa wood sandwich. Floors 
for freighter versions are in plywood. : 

The R.A.F. Twin Pioneer represents an interesting extrapola- 
tion of the basic theme and should provide the Service with an 
aircraft of unique capabilities and capacity. For police actions in 
remote areas the jet fighter carrying air-to-ground rockets is a 
relatively inflexible and difficult weapon. It is expensive, requires 
a large fixed base and can do little more than impress insurgent 
tribesmen with the sound and fury of its swooping attack—an 
impression that becomes less effective as familiarity breeds con- 
tempt. Rather more effective was the aged Lincoln which could 
almost loiter over a target and pepper the ground with a stream of 
fragmentation bombs. But this, too, was relatively expensive and 
the aircraft needed fairly elaborate facilities and a large crew. The 
military Twin Pioneer will have some of the long range of the 
Lincoln and a good aggressive capability, but it will add to this 
the bread-and-butter earning ability to perform countless tasks in 
sup of ground forces. Men and supplies can be landed at very 
strips or dropped by parachute. Casualty evacua- 
tion or photographic reconnaissance with vertical and aay 
cameras are also catered for. Nine stretchers and three seats for 
walking wounded can be very rapidly fitted. ae 

The offensive loads are carried on frames placed inside the stub 
wings, between the undercarriage-bracing tubes. Large panels in 
the stub wing can be rapidly removed to allow fitting of carriers; 
and two 1,000 lb bombs or four smaller bombs totalling 2,000 Ib 


can be loaded. Alternatively, two light series carriers on the outer 
mountings can carry four 25 Ib practice or fragmentation bombs 
each. An aiming window and the electrical armament controls can 
be uncovered by removing two quick-release floor panels, allowing 
the bomb-aimer to lie prone on the cabin floor to use the sight. 
~ [ees bomb-hoist can be attached to the stub-wing for 
loading. 

The extreme ferrying range, with two 100 gal tanks in the cabin, 
is no less than 1,890 statute miles. With 16 troops it is 190 miles; 
with nine paratroopers, 400 miles; with 3,400 Ib of freight, 100 
miles; with 12 casualties, 500 miles; and with 2,000 lb of bombs, 
640 miles. The eight fragmentation bombs may be carried for 
1,260 miles. 

Two incidents graphically illustrate Twin Pioneer capabilities. 
During the South American tour last year the machine was giving 
demonstration flights to 14 passengers at a time from a tiny strip 
high up in the mountains at a place called Padua. For some hours 
these flights continued and everyone was suitably impressed. It 
happened that a Cessna 170 had also landed there that day carrying 
one passenger and, when the Twin Pioneer was due to depart, the 
Cessna pilot asked that his passenger should be taken out in the 
large machine because he was not sure that he could make the 
necessary take-off safely himself with any load. His wish was duly 
granted. The other incident was a graphic illustration arranged 
_——— Aviation at Prestwick some time ago and recorded on 

. A ground-engineer in white overalls was stationed on a 
bicycle next to the Twin Pioneer as it prepared to take off. At 
a signal the man pedalled energetically away down the runway 
and the Twin Pioneer simultaneously began its take-off. Before 
the aircraft overtook the rider it was airborne and climbing. 

Such incidents are the essential ingredients for the success of 
the Twin Pioneer. It can operate from extremely short fields with 
a load which is large, but nevertheless ideally suited to the traffic- 
generating capacity of such fields. It is a simple and very robust 
aircraft and is relatively cheap to buy. Equipment is simple, 
though sufficient is carried in the standard layout to permit effec- 
tive airways operations in I.M.C. The Alvis Leonides is a small, 
efficient engine, the latest version of which has been “ruggedized,” 
as the Americans would say, and has scope for future increases in 
power. No alternative powerplant seems to offer worthwhile, 
all-round improvement. ¢ new small turboprops are much more 
expensive and consume more fuel; and their rather higher power 
would dictate extensive reworking of the basic design. Being 
unproven, they would be additionally unattractive to operators in 
remote regions. 

A particularly important advantage of the Twin Pioneer is its 
behaviour in the engine-out case. Unlike many aircraft, it remains 
docile well below its Vmca. Instead of becoming completely un- 
controllable, the Twin Pioneer “wanders” towards the dead engine 
while the wings can be held level; and this happens at a speed in 
the region of 60 kt. Its spectacular low-speed performance should 
allow it to achieve a remarkable safety record in general operation. 

A Blackburn-Turboméca Palas installation for take-off boost has 

been investigated and a ski landing gear is being designed. Tank 
tests are also under way at Saunders-Roe with the object of develop- 
ing float gear, following inquiries for such equipment from Norway, 
Australia and Canada. 
_ The single-engined Prestwick Pioneer, many of which have been 
in R.A.F. service in Malaya for over four years, is no longer in 
production, but there are some hopes that it may be revived in the 
near future. The demonstrator which Scottish Aviation had 
retained at Prestwick has been chartered by Film Aviation Services, 
Ltd., for film work in French West Africa, and further machines 
could be assembled from major spares already on hand. All the 
original jigs have been preserved and a reasonable delivery time 
could be offered on new machines. The price would be about 
£19,000, while that of the Twin Pioneer is about £50,000. 


Twin Pioneers in the final-ossembly and engine-installation shop. 
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VIEWER of closed-circuit television screen in the control-room of the new Blackburn high-speed 
wind tunnel is the First Sea Lord, Admiral of the Fleet Lord Mountbatten, who performed the 
opening ceremony on March 24. He is accompanied by Mr. Eric Turner ( chairman); and in the 
bockground are, |. to r., Mr. A. G. Smith, head of aerodynamics, and Mr. N. E. Rowe, technical 


director, The ‘equipment of the tunnel was described in “Flight” last week 


HERE ann THERE 


First Swiss Hunter Delivered 


THE first of the 100 Hawker Hunters 
ordered by the Swiss Air Force was 
delivered on April 3. It was flown from 
Dunsfold to an airfield near Lucerne by a 
Swiss test pilot, Hans Hafliger. The 517- 
mile flight took 54 mins, an average speed 
of approximately 575 m.p.h. The contract 
for the supply of 100 Hunters at a cost of 
£13m was signed in Geneva on January 31. 
Deliveries are due to be completed by the 
end of next year. 


Thrustful Trident 


A SUD-AVIATION Trident 2, piloted by 

acques Guignard, climbed from ground 
level to 60,000ft in 2 min 50 sec in the 
Marseilles area on March 31. This was 
56 sec faster than the time-to-height record 
set up by the Nord Gerfaut 2 last year. 


PR.9 Order Cut 


IT was announced on April 1 by Short 
Brothers and Harland, Ltd., that the 
Ministry of Suppl have reduced the num- 
ber of Canberra RS aircraft on order from 
them. Shorts have been responsible for the 
engineering development and production of 
this, the most advanced type of Canberra. 
A number of PR.9s are expected to fly this 
year. 


No Fuel Shortage 

A U.S.A.F. KC-135 tanker landed at the 
R.N.Z.AF. airfield, Ohakea, on March 27 
after making the first non-stop trans- 
Pacific flight from California to New 
Zealand—a distance of about 5,000 miles— 
in 15 hours. 


WORLD AIR TRANSPORT 


NEXT week’s issue of Flight, dated 
April 18, will be the annual “Airlines 
of the World” number. Reviewing 
world transport operations in detail, 
this enlarged special issue will form 
a valuable work of reference. 


Escaper’s Lecture 

LECTURES on Second World War Fly- 

ing and Escape from Stalag Luft II will 

be given to members of the Kronfeld Club 

by Mr. O. L. S. Philpot on April 16 (8 p.m., 

Eccleston Square, London, 
-W.1). 


Underwater Ejection 


DEVELOPED by Lt-Cdr. J. Rawlins, 
R.N., am escape system based on the 
orthodox ejection seat enables pilots to 


AD ASTRA: On an 
exchange posti 

the 83rd Fig 

Intercepter Squadron 
at Hamilton AF.B., 
Calif — S/L. John 
Nichols of the R.AF. 
Wearing an MC-4 
pressure suit, he is 
seen with one of the 
squadron's Lockheed 
F-104A Startighters. 
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escape from aircraft under water. Follow- 
ing a special drill, the pilot is shot through 
the canopy and some 15ft away from the 
aircraft; he then floats to the surface with 
the aid of his Mae West. 


Operation Caterpillar 

EDGAR PERCIVAL E.P.9 aircraft owned 
by Super-Spread Pry., Ltd., have been 
spraying farmland varying from four to 
2,000 acres in extent following a plague of 
caterpillars in the Melbourne and southern 
Victoria areas of Australia. 


R.A.F. Anniversary Concert 

IN the presence of the Duchess of Kent, 
the R.A.F. Anniversary Concert will be 
held at the Festival Hall, London, on 
April 18. Her Royal Highness is president 
of the R.A.F. Benevolent Fund, in aid of 
which the concert is given. This will be 
the third R.A.F. concert at which Sir John 
Barbirolli has conducted the Hallé Orches- 
tra and the Central Band of the R.A.F. 


Bloodhound Inspection 


WHEN the Minister of Supply, Mr. 
Aubrey Jones, visited the guided weapons 
establishment of Ferranti, Ltd., at Wythen- 
shawe, Manchester, recently (see picture 
below) he said that the Bristol/Ferranti 


MODEL BLOODHOUND sstudied by Mr. 
Aubrey Jones during a visit (see above) 
to the Ferranti works. With him is the model's 
maker, champion apprentice Arthur Jackson. 


Bloodhound would into R.A.F. service 
this autumn. The Minister was met by the 
company Sir Vincent de Ferranti, 
and shown round by Dr. Norman Searby, 
head of the establishment. 


Instrumentation Lecture 


LECTURING on April 18 during the 
conference being held in connection with 
the Instruments, Electronics and Automa- 
tion Exhibition at Olympia (April 16-25) 
is E. B. Dorling, Ph.D., of the R.AE. 
Farn . His subject is Instrumenta- 
tion and High Altitude Rockets. 


Holidays by Road 
A ROAD map and touring guide, covering 
holiday areas in Great Britain and North- 
ern and Southern Ireland, and consisting 
of four 16-page loose insets, is being pre- 
sented with four consecutive issues of our 
associated journal The Motor Cycle, start- 
ing with the ——, Holiday Number 
appearing next Thursday, April 17. Each 
map is supplemented by a guide to places 
of historic and scenic interest, -% a town- 
to-town mileage chart is included 
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AS A PIECE OF APPLIED 
AERODYNAMICS... 


Over the whole of its phenomenal speed range— 
far more than 10 to |—from its moderate landing 
speed, through subsonic and transonic speeds, up 
to its very considerably supersonic maximum, 
the EncuisH Exectric P.IB is inherently aero- 
dynamically stable. Without any assistance from 
electronics it is at all speeds free from pitch-up. 


IS INCOMPARABLE 


THE ENGLISH ELECTRIC COMPANY LIMITED-MARCON! HOUSE-STRAND-WC2 


11 Aprit 1958 FLIGHT 
4 
iy 


REFUEL IN FLIGHT 
Probe and Drogue adopted for V-bomber force 


in fighters of the U.S. Navy and U.S. Tactical Air 
Force.) Conversion is simple and straightforward 
and the cost is agreeably low, particularly in terms 
of time, labour and weight. Equipment for the 


FLIGHT REFUELLING gives to our V-bombers 
advantages which stem from greatly increased 
range and striking power. _ 

This valuable facility of being able to refuel in 


flight can be applied quite easily to most modern 
aircraft without structural alteration—a point 
becoming increasingly appreciated by other coun- 
tries. (Probe and Drogue is standard equipment 


tanker aircraft, for example, is a self-contained 
“package” unit which can be fitted or removed in 
a few hours. Operation calls for only the briefest 
instruction. 


Refuelling the Valiants in flight requires no addition to 
normal aircrews. From a remote control panel on the 
tanker the complete fuel transfer operation is controlled 
safely and semi-automatically by one man. The probe 
of the receiving aircraft is flown into the drogue and 
withdrawn when its tanks are full—the connections being 
made or broken entirely at the discretion of the receiver 
pilot. 


FLIGHT REFUELLING LIMITED 


TELEGRAMS: REFUELLING BLANDFORD 


TARRANT RUSHTON AIRFIELD BLANDFORD DORSET TELEPHONE: BLANDFORD 501 
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“Flight” photograph 


Helicopter Fly-by-night 


B.E.A. APPROACH-LIGHTING SYSTEM INSTALLED AT GATWICK 


MERGING from cloud at about 450ft on a night approach 
to Gatwick in a B.E.A. Sycamore two weeks ago, a Flight 
staff-member was well able to appreciate the value of the 

helicopter approach-lighting system now installed there. Demon- 
strated for the first time on this occasion, it has been devised 
to permit night and bad weather operations in visibility as low as 
100 yd; and the pattern is designed to fit into the standard I.A.T.A. 
heliport of 400ft x 200ft. 

Extensive night-flying trials have been carried out by the B.E.A. 
helicopter experimental unit, in combination with the airline’s 
project and development branch, over the past few years. The 
night-flying installation was developed by the project and develop- 
ment branch, and the prototype system has been built and 
installed at Gatwick by the General Electric Co., Ltd. 

The most om requirements for such a lighting pattern, 
according to B.E.A., are that it should give an immediate visual 
indication of the altitude and flight attitude of the helicopter; and, 
by means of good overall lighting of the landing pad, should 

vide textural guidance and ground-plan illumination while 

ing. Other desirable features are that the pattern should 

clearly define the approach direction, and also define the boun- 
daries of the landing site. 

To meet these requirements a basic “Cross of Lorraine” pattern 
was derived from the well-known Calvert system of high-intensity 
runway approach lighting. The geometry of the cross is illustrated 
in the diagram below: all crossbar lights are flush with the ground, 


as the actual landing is made on top of the main intersection of the 
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lights. Approaches can be made in either of two opposite direc- 
tions, with the downwind crossbar extinguished. The addition of 
two further rows of lights (shown dotted below) at the ends of the 
main crossbar would permit four different approach directions. 
This basic pattern enables the pilot to assess his drift, heading and 
roll attitude, and also provides a distinctive identification of the 
site. 

Floodlights are provided at each end of the site. The downwind 
floodlights are switched on for a landing approach, illuminating 
the ground area and giving the pilot indication of his height and 
relative movement. 

The type of approach developed by B.E.A. involves a forward 
speed of 20 kt and rate of descent of 750ft/min, giving a 20-degree 
angle of descent. The helicopter’s angle of approach is indicated 
to the pilot by conventional three-colour angle-of-approach indi- 
cators located at each end of the main crossbar. 

Also included in the complete lighting system, but not at present 

installed, are blue boundary lights; a high-intensity identification 
beacon; and a chequerboard form of ground marking which 
improves the effect of floodlighting on tarmac. Facilities are 
included in the present installation for controlling the brightness 
of approach lights and floodlights. 
_ A special large-scale version of the Decca Navigator Flight Log 
is fitted to all B.E.A. helicopters and is used for flying (normally 
under I.F. conditions) the initial approach pattern. Transition 
from instruments to visual flying is normally made at a height of 
150ft, when the machine is about 150yd from the site. 


Whirlwind 
landing at Gatwick 
with the aid of 
; the new approach- 
| lighting system. 
| Left, the geometric 
layout of the light- 
ing pattern. Right, 
one of the angle- 
| of-approach _ indi- 
|  €ator lights. 
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aids to aeronautical and marine navigation, held by the 
Institution of Electrical Engineers in London on March 27 
and 28; and every form of aid to navigation over long and short 
ranges, down to the precision-approach phase, for both ships and 
aircraft was considered. Those who presented papers came both 
from Government research establishments and from commercial 
concerns. 

In the opening address some very cogent points were made by 
Lord Douglas of Kirtleside, who gave an excellent summary of 
the present international air-navigation situation. He said that 
aids were required on safety grounds, in order that the pilot might 
ensure that, after leaving the ground, his aircraft next touched it 
“at the point of his choice and nowhere else.” He must also be 
able to follow a predetermined path relative to other aircraft and 
arrange his flight so that he reached his destination with the 
minimum expenditure of fuel and time. The requirements of air 
navigation were somewhat complicated by the number of aircraft 
flying; and air-traffic control thus became closely linked with 
navigation. 

Lord Douglas suggested that airliners be designed as “civil 
aviation operations systems” exactly analogous to the military 
“weapon systems.” They should be transports designed in all 
characteristics and equipment to work with a ground-control 
system, both units being designed to achieve the sole end of 
delivering an ever-increasing number of passengers to their 
intended destinations with the greatest safety and efficiency, and 
to promote the maximum goodwill. Little progress had yet been 
made towards achieving this end; and the speaker was certain that 
the jet airliners due to enter service at the end of this year would 
be penalized for this reason. 

The United States was spending enormous sums of money on 
developing and installing such aids as did exist and, although they 
freely admitted that those aids did not represent the final answer, 
they were getting on with what they had. By contrast, this 
country would spend some four to five million pounds over the 
next few years to implement certain aids—a drop in the ocean 
compared to the “several hundred million pounds” now being 
spent in the U.S.A. 


International Co-operation Needed 


Neither did Lord Douglas think that any real progress would 
be made unless it were on an international basis; and he did not 
feel that I.C.A.O. “offered much scope for reaching that agree- 
ment.” The United States had thrashed out a policy suited to 
their own particular requirements and had implemented it during 
the last ten years, but it had not suited other nations. Britain 
had long ago suggested an area-coverage aid as a means for 
achieving the closer lateral separations and better use of air-space. 
But the Americans had committed themselves to other methods 
and the issue had become a political one between nations. It was 
ten years before the American Curtis Committee had produced 
its own finding that an area-coverage aid was in fact required. 
The United States did not have the monopoly of good ideas or 
good planning. 

To overcome the difficulty and slowness of present international 
discussions on aviation matters (which had nevertheless achieved 
more towards international understanding than those in any other 
field), Lord Douglas suggested a supra-national body of scientists 
and operators—chosen, for example, 1.C.A.0.—to have 
authority to design and lay down specifications for the civil 
aviation operations system. e best brains would be recruited; 
and manufacturers in any country would then be free to produce 
equipment to the specifications agreed upon. The speaker could 
see no reason why such a country as the United States, which had 
an urgent problem and was already spending about twenty times 
more on development of A.T.C. systems than any other country, 
should not allow their forward planning to be put in the hands 
of such a body. Many of the specifications which emerged would 
naturally be based on American research. Russia, too, had much 
more to gain than lose by joining such a plan, if and when she 
joined I.C.A.0. 

Lord Douglas concluded by saying that navigation aids were at 
the heart of the problem and that a great burden fell on the 
electronics engineer. He also urged that basic research should 
on no account be relaxed. 

The papers, in the order of their presentation, were as follows : — 

A Review of Radio Aids to Aeronautical and Marine Navigation, by 
Caradoc Williams, R.A.E.; Survey of Long-Range Radio Navigation 
Aids, by J. C. Farmer, M.T.C.A.; The Decca Navigator System for 
Ship and Aircraft Use, by C. Powell, Decca Navigator Co., Ltd.; Low- 


So eighteen papers were read at the convention on radio 


Radio Aids Discussed 


AT INSTITUTION OF ELECTRICAL ENGINEERS’ 


CONVENTION 


. E. Clegg and 
Research Establishment, Australia; ew 
and T. G. Thorne, respectively W.R.E., 
stablishment; An Airborne Doppler Naviga- 


Power C.W. Doppler Navigation Equipment, by J. 
J. W. Crompton, Weapons 
Navigation, by J. E. Cl 
Australia, and Royal Radar 
tion Equipment, by G. E. Beck and T. G. Thorne, respectively of 
Marconi’s Wireless ——— Co., Ltd., and R.R.E.; The Combination 
of Inertial Navigation and Radio Aids, by A. Stratton, R.A.E.; General 

spects of Short-Range Rho-Theta Systems, by C. E. Strong, Standard 
Telephones and Cables, Ltd.; Tacan, a Navigation System for Aircraft, 
by W. L. Garfield, Standard Telephones and Cables, Ltd.; Current 
Direction Finding Practice, by H. G. Hopkins and B. G. Pressey, Radio 
Research Station, D.S.I.R.; The Practical Evolution of the Commutated- 
Aerial Direction Finding System, by C. W. Earp and D. L. Cooper-Jones, 
Standard Telephones and Cables, Ltd.; A Survey of Approach and 
Landing Aids, by W. J. Charnley, R.A.E.; Precision —— Radar, 
by G. J]. Moorcroft, Standard Telephones and Cables, Ltd.; A Survey 
of Harbour Approach Aids, by A. L. P. Milwright, Admiralty Signal 
and Radar Establishment; The Application of Radar Altimeters to 
Aircraft Approach and Landing, by M. P. G. Capelli, A. E. Outten 
and K. E. Biicks; Advances in Ground Radar for Civil Aviation, by 
E. Eastwood and C. D. Colchester, Marconi’s Wireless Telegraph Co., 
Ltd.; Survey of Recent Developments in Marine Radar, by A. L. P. 
Milwright, A.S.R.E.; A Mathematical Analysis of Collision Course 
Prediction by Doppler Radar, by H. R. Whitfield and C. M. Cade. 

Several speakers referred to and described Doppler navigation 
equipment, though they dealt mainly with the earlier models now 
in military service. Mentioned for the first time was a low-power 
C.W. Doppler with a rearward-looking, two-beam system using 
a freely suspended pendulous aerial system. The display is in the 
form of drum counters indicating distance gone and distance drifted 
at right angles to heading. Accuracy has been within +1 per cent 
of distance flown and results over all but the calmest water are 
reported to have been good. The equipment was designed for use 
by maritime reconnaissance aircraft operating for long periods over 
water at relatively low altitudes and speeds. 


Using Doppler in Combination 


Mr. A. Stratton discussed the combination of inertial systems 
with Doppler or with ground-based radio aids. Inertial and 
Doppler could be combined in such a way as to correct some of 
the errors inherent in the inertial system, but a further visual or 
radio fix would periodically be needed to maintain accurate naviga- 
tional information. A great deal depended, of course, upon the 
quality of components and the period for which the system had 
to run without external references. When using only a ground- 
based aid to provide fixes, a hybrid inertial system could navigate 
accurately over a iod of several minutes between fixes using 
gyros having a performance that has orders of magnitude less than 
that needed for pure inertial navigation. 

Accumulated errors in both azimuth- and vertical-defining gyros 
were likely to prove limiting factors in accuracy but, when using 
a radio aid as a means of maintaining an accurate vertical in flight, 
inertial and radio information might be mixed according to the 
noise characteristics of the two. It would also be possible to mix 
the output of a radar altimeter with a vertical accelerometer to 
give smoothed but instantaneous vertical velocity for height 
control during a landing approach. 

Mr. W. J. Charnle esented a study of present ision 
approach methods, in ing the Rebecca Mk 8/Babs Mk 4 com- 
bination for fighter approaches using a D.M.E.-type presentation. 
It could be used in conditions giving 300ft cloud base and 1,000 
slant visibility. These minima could be steadily reduced with the 
use of Decca 424 radar, manually flown I.L.S., P.A.R., semi- 
automatic I.L.S. (approach coupler) and automatic I.L.S.; and 
the lowest limits were 170ft and 700 yd with the last-named system. 
The figures had been established by Blind Landing ~~ 
Unit using I.L.S. with a coupler giving way in the 1 stages 
to twin leader cables and a specially modified radio altimeter 
(described in another paper). ; . 

Mr. Charnley thought that no great reduction in these limits 
could be made unless a fully automatic means were found for 
completing the critical touch-down and the equally difficult blind 
ground-run which might follow it. He mentioned the Bell Aircraft 
system, publicised last r, which used a combination of preci- 
sion radar and a data link controlling an autopilot. The quoted 
accuracy of landing ormance during trials at several fields and 
with several types of aircraft had, he said, been very high, but it 
would appear that very little flare-out at touch-down was being 
attempted. 

A much more sive and complex system, not likely to be 
brought into use within , con the provision of a 
television picture by which the pilot might manually achieve a 
touch-down without actual visual contact with the ground. It was 
psychologically attractive, but electronically very complex. 
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HIGH-ALTITUDE 
FACILITY 


BRISTOL AERO ENGINES* NEW PLANT; 
100,000FT AND MACH 3.5 CONDITIONS 


S the aircraft designer’s sights are raised from target speeds 
of Mach 1, through Mach 2 to the verge of the so-called 
“thermal thicket,” so has the engine designer’s interest 

in the ramjet increased proportionately. There are two reasons 
for this, one positive and the other negative: the ram compression 
diffusible from the high-velocity airflow reaches really worthwhile 
values, and at the same time the heat of compression becomes 
embarrassing to the turbine powerplant. Add to this the lightness 
and simplicity of the ramjet and it becomes an intrinsically 
attractive proposition for the flight régimes of the immediate future. 

Perhaps one may be permitted a brief recapitulation on the 
ramjet (or athodyd), the rotationless virtues of which have lured 
designers since René Lorin first propounded the propulsive duct 
almost half a century ago. René Leduc succeeded in propelling 
an aeroplane by ramjet soon after World War II, and has since 
produced a classic series of all-ramjet machines. The Arsenal de 
l’Aéronautique has done much work on subsonic ramjets, cul- 
minating in the supersonic dual-power Nord-Aviation Griffon 
intercepter and the Nord ST450 supersonic ramjet test vehicle. 
German wartime propulsive-duct schemes, notably by Pabst, were 
ambitious, but aeroplane speeds did not then provide the ram 
compression necessary for practical economy. This initial. work 
was elaborated in the U.S.A. by Marquardt, McDonnell and 
Wright in the supersonic field, whose ramjets are respectively 
fitted to the Boeing Bomarc, Bendix Talos and N.A.A. Navaho 
missiles. 

In Great Britain, Bristol Aero-Engines has been developing the 
ramjet for the last decade, concurrently with the guided-weapon 
development of Bristol Aircraft, and the companies have achieved 
the joint success of the Bloodhound contract for the R.A.F.—a 
significant foot in the door of Mr. Sandys’ all-missile defence era. 
In parallel, here has also been the N.G.T.E./Napier basic ramjet 
research programme, which recently achieved the record altitude 
of 114,000ft, with combustion data recorded at 70,000ft and 
Mach 2.3. This work has, however, been largely subsequent 
to the Bristol programme, in which, apart from some initial help 
from Boeing, the production design has been based squarely upon 
the results of several hundred Bristol test-vehicle (Bobbin and 
other types) firings. Bench running has hitherto been limited to 
synthesizing supersonic flight conditions up to 30,000ft because 
the jet outlets have had to exhaust into sea-level atmosphere. 

Two years ago it became obvious that the manned aircraft could 
conceivably follow the winged missile into the M=2.5 to M=4.0 
zone in the upper atmosphere, which suggested a requirement for 
continuous running, long-life ramjets. While the firing of expend- 
able and recoverable test vehicles had made possible the develop- 
ment of operational engines with a life of a few minutes, something 
more was required for, say, a high supersonic dual-power fighter 
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Steam from the silencing tower billows away towards the River Severn, 
carrying off waste heot from a Bristol supersonic ramjet under test. 


powerplant. Today one envisages an even longer endurance ram- 
jet application in the high supersonic transport. Of course, in 
terms of aero-engines as we think of them today, flight times will be 
brief—under two hours for the North Atlantic. 

It was to keep Britain in the forefront with such developments 
that Bristol Aero-Engines designed and built the High-Altitude 
Test Plant, at Patchway near Filton. The problem with facilities 
of this nature is to apply what B.E.A.’s chief engineer calls “crystal- 
ballmanship” to the needs of the next generation of engines, and 
so strike such a balance that the heavy engineering of construction 
can be completed in time for the research to be usefully applied. 
The ingenious Bristol solution was to swap the doubtful advantages 
(in the ramjet context) of continuous operation for the certain ones 
of halved construction time and a comparatively modest capital 
investment barely reaching seven figures. The technical convolu- 
tions necessary to provide an extremely low-density atmosphere 
and, at the same time, a large airflow at high velocity requires a 
complex circuit and considerable infrastructure. Add to this 
large-capacity heating and cooling requirements and even a 
supersonic wind tunnel begins to appear simple by comparison! 

In Bristol’s case, a source of compressed air for feeding the 
test engine was already available from a centralized supply in the 
air compressor house (No. 1 Air Station) which feeds several test 
facilities.* The first problem, therefore, was to establish a means 
of evacuating the test cell, and this has been done by an ingenious 
adaptation of the blow-down wind tunnel technique. Steam is 
ejected through six nozzles connected to the test cell so that the 
air therein is entrained and the required depression induced. Steam 
was chosen in preference to compressed air because it is cheaper 
to produce and is relatively easy to store. In the present installa- 
tion there are three oil-fired boilers, together capable of generating 
steam at the rate of 38,000 lb/hr; 98,000 lb of steam can be stored 
at 250 Ib/sq in, giving a seven-minute run at the maximum dis- 
charge rate. This system is well suited to extension in parallel 
or series—there is ample open space adjoining the test house—and 
Mr. Greenhough, Bristol Aero-Engines’ engineer-in-charge of 
ramjet test facilities, considers that the HATP is capable of expan- 
sion to the foreseeable limit of air-breathing engine test require- 
ments. Equally, should the volume of the work increase, the 
facility could be extended by the addition of a second test cell. 

The basic portions of the circuit can simulate the supersonic 
airstream encountered by the intake up to a Mach number of 3.5, 
and the low-density air of the upper atmosphere up to 100,000ft. 
There remains the effect of aerodynamic kinetic heating. 

Acceleration of the hot, high-pressure air to a supersonic airflow 
by delivering it through a venturi nozzle also reduces its tempera- 
ture. It is therefore necessary to pre-heat the air, so that the engine 
intake will meet it in conditions representative of a ramjet travelling 
rapidly through thin air—not those of a stationary engine in a 
high-velocity airstream. It is one of those confusing seeming 
contradictions which one sometimes encounters in the Alice 
Through the Looking Glass of wind-tunnel work. The total tem- 
perature includes the kinetic energy present in the flying engine 
plus the shockwaves of its centrebody intake, whereas the test 
engine has to have the kinetic heat energy supplied artificially to 
supplement that from its own conical and normal intake shock- 
waves. For example, to simulate a flight speed of M=3.0 in the 
stratosphere (—56.5 deg C ambient temperature) the blowing 
nozzle must deliver air at 330 deg C. 

Parallel installations, or by-passes, in the air-delivery system 
are used to adjust the delivery temperature. On the one hand there 
are two tube-matrix water coolers (also in parallel) which can 
reduce the full mass flow of 150 Ib/sec from 260 deg C to 95 deg C 
for an indefinite period. On the other hand, there is one large 
electric-matrix storage heater of 4.5m C.H.U. (8.1m BThU) 
capacity, which is charged in four hours by 1,500kW elements. 
At maximum rate this unit will raise an 80 Ib/sec airflow from 
260 to 450 deg C for a period of ten minutes. 

Reference to the perspective and schematic diagrams show that 
the foregoing statement of requirements and the way they have 
been met is an over-simplification. In practice, there is a great deal 
of interdependence—and, of course, numerous safety precautions. 
What is not apparent in either diagram—although the data and 
ae of the photographs help—is the truly massive scale of the 
“boilery.” 

Air arrives from the compressor house, through a 36in steel 
pipe carried on reinforced concrete bipods, and enters the upper 
story of the main building. Here, in parallel, are the twin coolers, 
the storage heater and a direct-delivery pipe. The massiv: piping 
and ship’s boiler-like drums of the coolers and heater are lagged 
to a thickness of several inches with asbestos compound. The 
room is largely glass walled, but at one end are batteries of 
Lockheed hydraulic accumulators for some of the valve-actuating 


*“Flight,” May 9, 1952, page 559. 
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The three oil-fired boilers (left above) can in 150 min charge the steam accumulators to 250 Ib/sq in. On the right can be seen two of the 


supersonic venturi blowing nozzles, each of which has a fixed geometry and is suitable for a test at one particular Mach 


A diagrammatic section of the test cell: A, rig ramjet under test with water-cooled combustion section; B, explosion panel (ten); C, emer- 
gency door; D, supersonic venturi blowing nozzle; E, thrust-measuring stand; F, six cooling-water spray rings; G, water outlet drain. 


HIGH-ALTITUDE FACILITY... parallel nozzle with multiple slots that widen downstream from 
the throat—a neat application of the slotted-wall transonic tunnel. 


The graduated bleed through the slots maintains a constant Mach 
circuits. The main air pipes are controlled by Zimmermann and number across the nozzle air stream, which is varied in toto to 
Janzen wedge-gate valves, which can make a positive closure of simulate an acceleration by progressively closing the by-pass dump 
the high-pressure airflow in three seconds. As the name implies, valve and opening the valve in the main airline to the blowing 
the end of the rectangular gate is a wedge which mates with a_ nozzle. The nozzle itself is built up from welded boiler-plate in 
V-seat on the opposite side of the duct. Since they work over a__ the form of a series of T-section wall slats tied by annular steel 
large temperature range, the valves are fitted with hand-barred rings. 


screw jacks to release a jammed wedge. This section of the build- The test cell itself is an impressive boiler-plate cylinder 75ft 
ing also contains blow-off valves and ducts which can be opened long and 10ft in diameter. Perhaps the most impressive feature 
to spill surplus air into the exhaust tower. of all is the 20ft-long, diameter-width door, hinged to the top of 


Conditioned air is delivered to the test cell through a blowing the cell, which can be raised electrically in less than a minute. 
nozzle. There is a series of these nozzles, each giving a constant The engineering of the cell was undertaken by Babcock and 
Mach number. Two or three, for the lower velocities, have been | Wilcox—the only firm in the country willing to tackle such a door. 
machined from light alloy, but the majority are of cast iron because The working section is fitted with a Schlieren window for 
of the high temperatures involved. Their profile has to be very observing and yong pt the intake and another for visual 
exact, but the trumpet-like form is expensive to machine precisely observation, by mirrors, of the exhaust flame. Along the upper 
as a smooth double curvature. The solution has been to form it part of the cell, at about “ten o’clock,” are a number of explosion 
with a series of plain circular finishing cuts, or steps, a few panels. These are deadlights of heavy glass, which are shattered 
thousandths of an inch deep; the resulting slightly serrated surface by cartridges fired by relays connected to pressure-sensitive mem- 
has a negligible effect on the airflow, since the turbulent boundary branes in the tunnel wall set to operate at 25 lb/sq in absolute. 
layer is too thick to be affected. Yawed flight conditions can be The ramjet itself is mounted on a swinging stand with very 
simulated by fitting distance pieces under the attachment flange, _ restricted movement, being anchored upstream to the main body ‘ 
thereby altering the angle of the nozzle relative to thé ramjet intake. of the cell via a link incorporating strain gauges which measure 

Of particular interest is the transonic nozzle, with which take-off thrust directly. Downstream, there is a system of water sprays 
accelerations from rest to M= 1.6 can be simulated. This isa long, for cooling the exhaust to below 100 deg C; in addition to a 
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No. 2 in a series of paintings by Keith Shackleton S.Av.A. presented by Cellon Limited 


Arctic Tern at Sea 


Though centred around the Arctic, the range of this 
bird extends far south, being relatively common on 
British shores as a Summer visitor. The picture shows it 
in the characteristic hunting attitude with head inclined 
downward in its search for whitebait and sand eels. All 
terns are ground nesting birds, their eggs being hard to 
find through the close match between them and the 
colours of sand shells and shingle among which they breed. 


CELLON aurcrart FINISHES 


CELLON LIMITED - KINGSTON-ON-THAMES + TELEPHONE: KINGSTON 1234 (9 lines) 


Cvs-885 


= 
FREEDOM OF THE AIR SS 
4 
q 
| 


In the control room, viewing windows and engine controls can be seen 
on the right and a circuit diagram is mounted high on the left. On the 
right the test cell itself is seen opened for installation of a rig engine. 


HIGH-ALTITUDE FACILITY 


system of annular rings, there is a central “bullet” behind the 
ramjet nozzle, all units being fitted with “Fognozl” impingeing 
jets which produce a true mist and not a spray. Safety devices 
in this section include a Minerva smoke-detector and a Graviner 
photo-multiplier flame-detector, either of which can initiate a 
Graviner chlorobromomethane purge system for the tunnel and 
outlet ducting. 

Exhaust ducting is taken below ground level to the silencing 
tower. The great lagged entrails, with their massive expansion 
bellows at intervals, present a bizarre sight. They look particularly 
weird where they are divided into the triple trunk which allows 
either extraction by the six steam ejectors, or simple dumping 
to atmosphere in the middle of the silencing tower. The 
250 Ib/sq in steam supply is reduced to 120 Ib/sq in (absolute) 
by reducing valves before it reaches the nozzles. At present two 
nozzle sizes are used, rated at 33 and 40 Ib/sec. 

The test house control room looks much like that of any other 
modern engine test house—save that it is rather quieter and more 
spacious—with a large observation window overlooking the test 
cell, a control table and banks of instruments. Engine controls 
and instruments are grouped along the window side, with the 
test plant bank of instruments on the left wall, beneath a coloured 
system-diagram with tell-tale lights which indicate the position of 
each valve. On the right wall is a multiple manometer connected 
to the mass of pressure-tapping tubes from the tunnel. It may be 
worth noting here that, dainty as the 16-inch Thor engine looks, 
it is very thirsty when delivering full thrust; and, since the present 
test cell can accommodate ramjets of very much greater diameter, 
the fuel-supply gallery is of formidable dimensions. 

Adjoining the control room is a chamber where dial readings 


are recorded by photography. Other readings, totalling over one 
hundred, are transmitted to the central recording room, where 
they are taken on a high-frequency tape recorder and Honeywell- 
Brown stylo charts. The tape recordings are processed with a 
Briiel and Kjer spectrum analyzer and recorder, while information 
from the charts is transferred to punched cards and processed on 
Bristol Aero-Engines’ English Electric Deuce computer. A mobile 
recording van—a three-ton Austin signal truck—is also used for 
recording material which cannot be transmitted over a lengthy 
landline. Equipment in the van includes a 25-channel film recorder 
for galvanometers up to 6 kc/s natural frequency and, on the elec- 
tronic side, a 12-channel recorder for frequencies up to 150 c/s and 
high frequencies up to 4 kc/s, plus a four-channel monitor. 

Security prevents more than a cursory comment on the actual 
ramjet testing. There are two types of test, short runs simulating 
missile conditions in which actual flight engines are used and longer 
runs with bench ramjets, which have heavy-gauge watercooled 
combustion zones. When a take-off is being simulated, strontium 
flares are used for light-up, otherwise high-energy igniters are used. 

Because of the limited running times, the fuel system is auto- 
matically controlled to a programme. The curve shows a typical 
example, in which a step exploration is made at a particular 
Mach number over the full combustible range from weak-mixture 
flame extinction to rich-mixture extinction. Normally a ramjet 
has an automatic fuel/air control based on measured intake air 
pressure (speed and altitude, ic. Mach number) to give maxi- 
mum thrust. For test runs, the tunnel maintains the ramjet in a 
constant-Mach airstream and the fuel/air ratio is artificially 
stepped by an inching control switch, which re-sets the ratio at 
short intervals, with a delay, by feeding pressure signals to the 
fuel/air ratio control unit. 

Simulated flight conditions are set up in steps, with the appro- 


The disposition and inter-relation of the major thermodynamic portions of the facility can be assessed from this flow diagram. 


A, three Economic steam boilers; B, four steam accumulators; C, high-pressure header; D, steam reducing and regulating valves; E, low-pressure receiver; F, steam- 
operated ejectors; G, exhaust silencing tower; H, altitude test cell; J, controlled blow-off valves; K, fucure rigs; L, couvte storage-type air heater; M, water-cooled air 
coolers; N, unsilenced intake (removable blank); O, blow-off valves; P, four venturis; Q, dump valves; R air compressors; S, water outlet drain; T, emergency door; 
U, water spray rings; V, swinging stand; W, settling ch ber; X, 1 panels; Y, cooling bullet; Z, blowing nozzle; a, b, 14in motorized shut-off valves; c, 16in 
hydraulic blow-off valves; d, 14in solenoid-trip anti-surge valves; e, 16in controlled blow-off valves; f, 36in motorized heater shut-off valve; g, 24in motorized cooler 
shut-off valves; h, 36in hydraulic wedge-gate air temperature control valves (175 Ib/sq in, 450 deg C); i, 6in electric blow-off valve; j, 36in hydraulic blow-off valve; 
k, 12in electric blow-off valve; |, 36in main rig valve; m, 16in auxiliary rig valve; n, 36in cell bleed-in; p, 60in exhaust shut-off valves; q, 36in cell purge; r, 36in ejector 
solating valves; s, 6in manual boiler stop valves; t, 6in auto-pneumatic pressure-retaining modulators; u, 4in manual accumulator rey valves; v, 12in accumulator 
outlet valves; w, Sin motorized pressure-balance valves; x, 20in isolating valves; y, 16in auto-pneumatic regulating modulators; z, 15in motorized ejector isolators, 
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priate nozzle for the Mach number required. First there is the 
take-off from sea level (using the slotted nozzle) with automatic 
control of the acceleration. For this test, pressure-air is fed to the 
cell and an automatic relay opens the main valve to the test cell 
and closes the blow-off valve at a rate corresponding to the 
calculated acceleration. All sea-level runs are made without the 
steam ejectors, but with heating or cooling of the air delivery 
appropriate to the speed involved. Between 20,000 and 50,000ft 
—respectively representing depressions of 8 lb/sq in and 
13 Ib/sq in—both compressor air and steam ejection are required. 
Above 50,000ft the compressor supply is not needed, air being 
induced through the test cell solely by the ejectors. "These are 
able to evacuate the cell down to 1.5 Ib/sq in absolute, and a 
simple calculation shows that this can be used to simulate a flight 
envelope between 30,000 and 50,000ft at M=2.5 and between 
60,000 and 100,000ft at M=3.5. Under these conditions the air 
is drawn in through a valve in the main supply pipe > 
from the heater. J. H.S. 


HIGH-ALTITUDE TEST PLANT DATA 
Test cell: Length, 75ft; diameter, 10ft; door length, 20ft; weight, 108 tons; 
door weight, 10 tons; tested pressure, 75 Ib/sq in gauge. 

Air supply: Electric drive plant, 21,000 h.p. continuous rating, 26,000 h.p. 2-hr 
rating; Proteus compressors, four with cota! delivery of 150 Ib/sec at 6 atmospheres. 
Air conditioni Heater rating, 1,500 kW; capacity, 4,450,000 C.H.U.; 
release, 2,350 CHU jsec: max. outlet temp., 450 deg C; weight, 60 tons (matrix 
3% cons). Coolers, two together cool 160 Ib/sec to 34 deg 'C: combined water flow, 

50,000 gal/hr. 
Boilers: Three, with diameter of 9ft 6in and gross output of 37,800 Ib/hr dry 
saturated steam at 250 Ib/sq in gauge (cold feed); fuel oi! storage, 42,000 gal. 
Accumulators: Four, each 64ft long and 12ft diam., weighing 72 tons apiece. 
Saprenese © storage (250 to 105 Ib/sq in), 100,000 ib; max. regenerative rate, 


Ejectors: Six (alternative at in gauge; small nozzles, 
33 Ib/sec each; large . 40 Ib/sec each; airflow, 160 ib/sec at 8 Ib/sq in gauge 
(max.) down to zero at 1.6 ib/sq in gauge. 
gg iate tower: Height (including 20ft below ground level), 100ft; diameter, 

Ramiet fuel supply: Six tanks, totalling 26, Bee ons two backing pumps and 
six pressure pumps, working at up to 1,000 Ib/sq in and delivering up to 66,000 Ib/hr 

Valves: Two exhaust shut-off Zimmermann and Janzen operated 
electrically (60in diem., 200 deg C, 75 ib/sq in); six air-control Z. and J. wedge- 
gates, operated hydraulically (36in, 450 deg C, 175 Ib/sq in). 

Water system: Reservoir, 250,000 gal; boiler feed, 5,500 gal/hr; treatment 
plant, 4,000 gal/hr; total pressure pump capacity, 175,000 gal/hr. 
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INTAKE PRESSURE RECOVERY 
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APPLIED FUEL/AIR RATIO 


EFFECTIVE FUEL /AIR RATIO 


Typical pressure plots are indicated above. These are curves from 
a run similar to the schedule depicted at the foot of p. 480. 


CRANFIELD S.C.R. DINNER 


Aeronautics Senior Common Room, held at Cranfield on 
Friday, March 28, was Sir Solly Zuckerman, Professor of Anatomy 
at Birmingham University and chairman of the Government’s 
Advisory Committee on Scientific Manpower. Proposing the 
health of the S.C.R., Sir Solly outlined the country’s olen @ for the 
training of scientists and technologists, and said that successful 
establishments such as the College of Aeronautics should be 


Among guests and members at the Cranfield S.C.R. dinner were (u 
C. F. Uwins; Mr. A. McDonald, Sir Victor Goddard and Maj. G. Pel 


row, |. to r.) Sir George Edwards and Mr. A. F. Newell; Messrs. C. 


J. A. J. Bennett and A. R. Collar; Sir Roy Fedden and Mr. H. H. Gardner. 


expanded—“by international money if required” (the 
speaker is United Kingdom delegate to the NATO scientific 
committee). 

Other speakers at the dinner were Mr. A. F. Newell of the 
design department of the College; Prof. J. A. J. Bennett, aero- 
dynamics department; and Sir George Edwards, managing director 
of Vickers Armstrongs (Aircraft), Ltd. The chairman was Prof. 
A. J. Murphy, principal of the College. 


r row, |. to r.): Sir Solly Zuckerman; Sir Matthew Slattery and Mr. 


m Reid; Messrs. A. H. Yates, C. W. Cleverdon and L. Wilson; (lower 
K. Trotman, H. Ashley and E. Loveless; Professors A. V. Stephens, 
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Background iliustration from 
Leonerdo da Vinci's Notebooks (c.1505) “Design for a flying macnine” 


FORGING IN HIDUMINIUM FOR THE UNDERCARRIAGE OF THE ‘ AVRO VULCAN 


Hiduminium makes the most of Aluminium 


HIGH DUTY ALLOYS LTD - SLOUGH 
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US. Navy Officials, Flying Officer 
S. Comer, ond ejected at runway level from o 


AIRCRAFT COMPANY LIMITED, ENGLAND & CANADA 


| 
™ 
Gat tory of United States Navy. Admiral ¥ 
| TUMMGN COUgGr TORING OF ejection, tre 
from ground level in America, was done to demon- 
strate the Martin-Beker Patent Fully Automatic 4 AS 
Ejection Seat ot present being supplied for U.S. Navy 
parachute streaming. On the right, Hughes, immedi- — 
ately after the ejection, is being congratulated by 
the designer of the seat, Mr. James Martin, C.B.E. 
Design features of this seat ere patented in U.S.A. and bag: 
Great Britain. cd 
Martin-Baker 
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ARMSTRONG WHITWORTH (HAWKER) 
SEA HAWK Mk 168, WEST GERMAN NAVY 
(Rolls-Royce Nene) 
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HUNTER 


“When I bestride him, I soar, 
I am a hawk: he trots the air 
. ... He is pure air and fire.” 
Shakespeare, Henry V. 
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THE thoroughbred steeds upon which R.A.F. 
day-intercepter pilots are mounted are Hawker Hunter F.6s, 
powered with the “second generation” Rolls-Royce 

Avon turbojet. They have a built-in armament of four 
30 mm Aden guns, and are equipped to carry two or four 
under-wing stores. Among the Hunters of this mark 
here depicted—they belong to No. 208 Squadron, now 
Cyprus-based-—are four that are carrying four auxiliary 
fuel tanks apiece. Credit for the pictures on the left 
goes to Air Ministry photographer M. H. Chase, 

MLM., F.R.P.S. The two below are the work of 
“Flight” photographer L. W. McLaren. 
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Handling the Piaggio P.136-L 


AN EXCEPTIONAL ITALIAN LIGHT TWIN ON LAND AND WATER By C. M. LAMBERT 


HE design of an efficient amphibian aircraft has defeated two-foot-high waves, a strong current and a cross-wind on the 
more than one constructor during some 55 years of powered Medway. In America a P.136-L1 took off from water at 7,800ft 
flight, but one might expect Italian ingenuity to have suc- a.s.l. (they have that sort of water in the States) at full 

nee) Sp eae art: and the Piaggio P.136-L is certainly 34 seconds. 

suce 

During the recent sales tour of this country by the Piaggio d 
demonstrator, noted in Flight for March 21, I had the fortune to _ these were built with Lycoming GO-480 engines giving 270 h. 
fly the machine twice, alighting on the Thames opposite Deptford each for take-off. Some were sold to civil operators, one having 
Wharf, near Tower Bridge, and on both open and sheltered been used ‘ i i sti 
stretches of the Medway in Kent, as well as at Croydon. regist 

Although it is a fairly large machine, capable of carrying five British 
people and baggage, or pilot, two stretchers and medical attendant, machine, which was already 
it cam get into really smell grass fields and operate from com- P.136-L 
—— rough water. The Italian demonstration pilot, Ugo engines giving 340 h.p. 
: i i (who is also Mr. Aristotle Onassis’ personal P-136 pilot), later versions have now been supplied without engines 
landed at full weight on the short, bumpy grass strip at Elstree men i in Mi 
; and later did circuits-and-bumps—or orbits and splashes—in sold them for business use. They have there been given the name 
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ILLUSTRATED WITH “‘FLIGHT’ PHOTOGRAPHS 
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Royal Gull Super 200. A further batch of 1 oblige one to adjust Fiaie 
started in Italy. Performance, weights and d caver fall On 
GO- and GSO-powered versions are listed in closely responsive to water rudder and popes do 
The GO-480 is made under licence by Pia 
the excellent P.149D trainer as well as to the tric power, especially on tarmac. eff ae iB 
company has also produced for both these is to lock the tailwheel whenever possi! org 
bladed, constant-speed propeller which behav . Visibility over the nose for t “Fhe 
For the amphibian, stainless-steel channels a brakes are as effective as af eae 
f the propeller blades—and t the tailwheel locked would, . 4 
ion, well clear of spray and ca t locked the P.136 gets going very ae 

ugh large over the wing ellent, the tail comes up aan the ¥ The 

¢ cooling arrangements worked the machine off the ground at 7 Sei: % 
evator trim neutral, but some nose-up t 
heating at all. : rm and had to be applied in any case d Bee, 
ll back on the wing, the engines heel is very low-geared indeed and ca ee ee 
bin. There are some trim effec trim change while it is being turned, geste 
of the height of the thrust-line ¢ right result and I was in no case Sit 
uch less than I had expected a tying. Rudder trim, applied from a wi pa: 
very quickly learns to count also well geared and deals with 2, ae 
when applying full power uble. cm Pas 
ll the machine positively off cit y flight in the front seat I found bot 7 ae 
trol-forces are not excessive, y light and responsive in manceuvres, ie dca 
tration machine I flew, appro appy to cruise with the minimum of attention. The bh 

rly prototype was I-PIAG), was was not high, conversation — in the front A Sap 
ion hastily fitted with comforta what noise there was came a a 
still carrying military radio might be expected. Visibility in directions except ay 
armer and more sound-excl ws of seats in the cight-feet-long cabin. Life should Wee 
vil several hours. 
The very comfortable five-seat cabin is reached by stepping on 
the spray dam conveniently riveted to the chine, while mooring 
windscreen panel, i i ahead of which are the anchor 
locker and mooring cleat. Full nautical riding and navigation 
lights are fitted. A goodly compartment is in the back of 
the passenger cabin, while bulkier cargo (within fairly strict c.g. 
limitations) may be stowed in a large chamber with a hatch just 
aft of the wing; the hatch coaming of this serves as a foot-step for 
points lifting the machine by crane to a ship’s deck. From =) ¥ 
this position, too, one can reach and unclip the engine cowlings 
to expose the complete powerplants in a few easy moves. 
Fuel is stowed in two large metal tanks lodged in the hull under 
the wing. Each engine has its own fuel system, using a series of = 
mechanical and electric pumps so arranged that almost any pump 

can transfer to either engine. Before fuel will stop running 
altogether about four pumps have to fail. Similarly, the hydraulic ‘ os sre. 
system, which operates the tailwhee! undercarriage, wheel-brakes, 

1 locking, can be operated by hand pump 
iping even after much of 
tric pump triggered by p _ 

ps likely to be required 
the machine will float wi oe 3 

lormated on Flight’s i 
are carried on triangulated all except that the con bi > (hdl 
minutes of close-forma’ 4 

cover the recesses to prev =a 

ts on a hori 1 axis small 
lo lie tucked up behind the on stability at 110 kt, ao 
ted bolt engages a the P.136, I found good 
assembly to lock the swivel for take-off and ery pleasantly effective <n 
steering a large rudder, linked to the aerodyna of the American light twin ae: 
extended by pulling a long wire out of the vair 340 and Fokker Frie : 
springs back in again when a catch is tleaseq ents to have ree 
are in sections on each side of the engine low-speed case) which I beh al 
extremely effective and can be used to make P.136 seems to have Primes hee 
cowboy,” as Pierotti said) with a rate of desce dder was not quite so 3 2: 
2,000ft/min. Normally, full flap is extend the slip bail in the mi hs . 
round-out to kill speed and float, which it do . On the other hand, very Oey 

efficiency. nd landing or climb and 
All control surfaces are fabric-covered, tho ere the result of an ext Pac's 
shrouded and mass-balanced, while the aileron and forces. One feels oe 

and slotted. It is a flying-boat characteristic introl in extreme condition: Pie 
and pedal travel are very large. The wheel often acts to the detriment of comfortable = es 
120 deg in either direction, the shaft on whic} normal cruising condition. et 
emerging some two feet out of the panel; and th dder contro [Cone. overleaf . & 
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HANDLING THE PIAGGIO P.136-L... 
My first P.136 landing was on the Medway. I extended 15 deg 


Nearing the water I rounded out and applied the my 
flap, then simply held off ively as if ing on an ai 
Elevator control remained delightfully precise all time. Being 


until I thought we had almost s that we finally settled right 
into the water and a small cloud of spray moved forward past the 
window. We extended the water rudder and drove back to the 
take-off point. 

A marine take-off differs considerably from landplane technique. 
If necessary, a flying-boat can be driven relatively freely back and 


we had a ight run. Power was applied and the wheel immedi- 
ately pulled hard back. 
step a 


| insistently at the hull as we surged forward and, during a couple 
( of pre , we bounded forward only to be heaved back 
again as the hull once more touched. Finally we off (or, 
; rather, out of) the water and seemed to leap infto full _——. 

F the run the wing-tip floats should be kept clear of the water 
: ible; and it was here that aileron was used lavishly. At Dept- 
‘ord we had made several circuits and “splashes” amongst the 
barges and the police launches which were valiantly trying to 
uade them to keep clear. It seemed that we missed the 
Harbourmaster’s launch rather narrowly during one take- 
off; but for marine-aircraft operations in confined waters a miss 

; seems as good as a mile 


last spell of touch-downs on the Mi =e 
lying. Whether clean or 
dirty the stall was docile and heralded by a singular 


The P.136-L on land at Croydon. 


At right, storboord 
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ing the 
not expect any startling single-engined capabi- 
this I was most agreeably surprised to see that, 
kt, with the port propeller windmilling at about 900 r.p.m. 


ZS 


i 
2 


discard such a five-seater with a cruising speed of 167 m.p.h. at 
70 per cent power if it offered the quite i short-field 


which are now i 
in the Scottish Isles is another task it could well handle. Coast- 
tions 
to mind. In America, Canada and the Mediterranean the P.136 
is already making a name for itself. I, for one, wish it every success. 
Piaggio P.136-L1 (Royo! Gull) 

GO-480 giving 270 h.p. each. Figures for the P.136-12 
(Royol Galt Super 200) with Lycoming. GS0-480 
are given in parentheses. 
Span, 44ft 6in; length, 35ft Sin; hei on wheels, 12ft 6in; cabin length, 8ft; 
width, 4ft ight, 4ft; doors X 40in; forward 


range 
ine cowlings seen open and water rudder 


\ 


| 
The propeller position—leaving the nose unobstructed—and the 
2 | retrected attitude of the tailwheel are conspicuous in this view of the 
F | Piaggio P.136-L. The woter rudder (pictured below) is also retracted. 
¥ rae waspish buzzing and slight buffeting which gave quite unmistake- 
ra able warning some five knots before the nose dropped. Aijleron 
. — : control remained to the last second, and perhaps even afterwards; 
. sg 1-GULL and the elevator, as always, was light and precise. Recovery was 
<< automatic if the stick was released. The stall, with four people 
d LA.S. In view of this it seems that the approach to land could 
be made somewhat below the 100 kt I was told to maintain, but 
of closing the throttles at low s in order to prove the theory. 
5 high drag of flaps and propellers, and saw also that elevator trim 
P out by the ing reactions to flap and reduction of 
of flap downwind, finding that movement of the flap-shaped lever to mitigate its effects and noticed how this caused the nose to drop 
was followed instantly by movement of the flap itself, and then rather than to rise as it more usually does. This could be some- 
by a shriek as the electric pump replaced pressure in the accumu- __ thing of a safety factor. The touch-down angle of attack on land 
lator. A sharpish nose-down trim-change was cancelled out by is quite shallow and the suspension is exceptionally good at iron- 
: reduction of power, since trim reacts to change of power in the ing out bumps. So long as the tailwheel is locked the run is 
“abnormal” sense. Following Pierotti’s technique, I made a sharp straight; and it could be made very short by using the brakes. 
a turn straight off the downwind on to the final leg—realizing at once Before this final landing I had also tried flying on one engine. 
E that combined propeller and flap drag were very high indeed— The propellers on this version of the P.136 cannot be feathered, 
; then settled into a steep, stable approach at the prescribed 100 kt. 
‘ aircraft into the water most unnatural—and a great deal rougher 
i than I had expected. But the touch-down was apparently good, 
2 and after a few small hesitations the hull settled down to plane 
q while I continued to hold the nose as high as possible. It was not 
ar 
aracteristics an the marine capa uity as well. ere must 4 
hundreds of stretches of water (and there are many more stretches 
of land) round the British Isles where this Piaggio could do a 
ion, I think, could 4 
ic power stations , 
; This was all tremendous fun. The more we threw the P.136 into 
the water or flew around among the chimneys and pylons, the more 
approach. Indeed, without such would be 
unable to build a landplane at all, because their ai 2 Villanova Mts ey (6,600 Ib); empty weight, 4,400 Ib (4,670 Ib); useful 
d’Albenga is hemmed in by mountains, plagued wayward h exyising 
ter the Gemini rt com y and we nis. a (ta From Sort 
(1,800ft); service ceiling, ); service ceiling one 
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A question 
of 
tolerances? 


When tooling and jigging limits tend to build up— 
and in most pipe runs no matter how accurately 
formed, this is inevitable—there is no easier or 
cheaper method of closing the gap than Plessiflex. 
An inherent ability to withstand vibration, high 
pressures, and high or low temperatures are among 
the other advantages which Plessiflex offers. 
Designers are invited to write for full details of the 
Plessiflex range. 


You can forget that tolerances ever 
presented problems if you use 


PLESSIFLEX 


4 
eas inserted lengths of 
NRA seamless metallic hose 


Power Auxiliaries Limited, Kembrey Street, Swindon, Wilts. 
Telephone: Swindon 5461 
One of the Plessey Group of Companies 
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to seek, to find, to strike ... 


Man has trained birds of prey to become natural guided missiles, magnificently 


co-ordinated to seek and destroy their quarry. In the development of military and 


research missiles and rockets, only the closest co-operation between chemists, physicists, 


ie 
yy 


engineers and designers can approach the instinctive accuracy of eyes, brain, wings and talons of 


#51 


the predatory bird. Dunlop is contributing to this branch of aeronautical activity by 


providing equipment for the propulsion, guidance and armament of 


guided missiles already in production. The design and 
manufacturing resources of the Aviation Division are at 
the disposal of designers with particular requirements in 
this field. Communications should be addressed 


to Dunlop Aviation Division, Foleshill, Coventry. 


A typical Dunlop guided 

missile component consisting of 
a solenoid operated pressure 
reduction valve mounted 

within the body of a compress ed 
air container. 


for guided missiles 
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Triple first for ROTAX 


IN ELECTRICAL POWER DEVELOPMENT 


the rotating rectifier brushless alternator INCLUDE: 
for aircraft application. @ suitable for civil or high mach number 
flight @ 40 k.v.a. continuous — 60 k.v.a. 


st Rotax ran the first British 40 k.v.a. 400 in valor . : 
if termi .75 p.f. lagging @ oil-cooled 
—4 gallons per minute @ brushless exci- 


tation @ Silicon Diodes rotating rectifier 
i Rotax were the first to fest this outstand- assembly-tested to 2000 G @ uses estab- 


reser FEATURES OF THE ROTAX ALTERNATOR 


ingly new design—over 1500 hours have lished Rotax magnetic amplifier techniques 
now been logged on development running. @ weighs 92 Ib. 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.IO 


LUCAS-ROTAX LTD., Toronto, Montreal & Vancouver, Canada 
LUCAS-ROTAX (AUSTRALIA) PTY., LTD., Melbourne & Sydney, Australia 
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F I had a pound note for every occa- 
sion on which I have argued about 
target dates, I would be rich. It 

must be generally agreed that target 
dates—for the completion of a particu- 
lar phase in the development or manu- 
facture of an aeroplane or any other 
product—are essential. The big bone 
of contention is: should they be opti- 
mistic or pessimistic? I believe strongly 
that one should always try and an 
gramme one’s operations 

what one genuinely thinks one should 
achieve, without consciously trying to 
set a severe schedule. Obviously the 
schedule must be rapid enough to be 
competitive, but far too many people— 
especially, I feel, British aircraft con- 
structors—have erred in the past by 
consistently under-estimating the time 
they take to do things. 

Is there anybody prepared to stand 
up and dispute my suggestion that to 
most aircraft builders on this side of the 
Atlantic a target date means less than 
it ought to? It should be something 
which a manufacturer moves heaven 
and earth to meet. Instead, a missed 
target date is the rule rather than the 
exception; and—this is the acid factor— 
nobody regards such an occurrence as 
in any way unusual or horrifying. I’m 
not only getting at the aircraft industry : 
I sent in an electric iron for repair eleven 
weeks ago and it has so far been 
promised “tomorrow” six times. 


@ What makes a ballistic missile bal- 
listic? Two points of view appeared 
recently in the correspondence columns 
of the Manchester Guardian concerning 
a stone dropped from the top of the 
Tower of Pisa. Question: is this stone 
a ballistic missile? To one reader, the 
stone’s velocity of projection is equal to 
the Earth’s peripheral velocity of rota- 
tion, and the stone describes a ballistic 
trajectory. To another, the word missile 
is derived from mitto (I send or I 
throw); the stone is not associated with 
the idea of propulsion, and an object 

e. 

The Technical Editor suggests that 
any moving body which describes a free- 
falling path must be a ballistic missile. 
The fact that its initial acceleration is 
that due to gravity does not worry him 
at all. According to his reasoning, if he 
were to jump out of his sixth-floor 
Dorset House window (or from the top 
of the Tower of Pisa), he, too, would be 
a ballistic missile. 

But, then, that’s his problem. 


@ Recently I met an American engi- 
neer whose present job is the completion 
of a “weapon system feasibility study.” 
This means thinking in general terms 
about all the and cons of some sug- 
gested offensive or defensive “system” 


and deciding if it could do a job and if 
it could be actually produced. 

The curious thing is that he is now 
getting a far higher salary than he ever 
did when he was really using his talents 
as an engineer. In his present job, he 
says, he is doing precisely what any 
reasonably intelligent human could do 
—merely thinking and applying com- 
mon sense. 

There are millions of people who 
would jump at the chance of having a 
job where they could get a high salary 
for doing just this; but they have to go 
on being garage hands, butchers, sol- 
diers, bank clerks. . . . 


@ According to the news-agency cap- 
tion which accompanied this photo- 
graph on to my desk, “the swept-back 
wings of the Comet jetliner provided 
the idea for this new hat, called ‘Jet,’ 
worn by Ann Gyrsting during a preview 
of the spring hat collections of Gina 
Davies. . . .” The sweep of the brim 
is said to suggest “Flight.” Ah well, 
that’s fame, I suppose. Magazines 
obviously suggest different things to 
different people. 


@ Did you ever hear about the 
Reichenschmutz? It seems that the 
N.A.C.A. proposed that the third in 
their series of post-war research aircraft 
should be a supersonic straight-wing 
(double-wedge-section) aircraft with an 
integral ramjet for propulsion. When 
it was being planned the American 
scene was being turned upside-down by 
captured German data, and many 
American engineers (unlike their oppo- 
site numbers in Britain) found that they 
could not promote projects which did 
not bear some kind of German name. 
The X-3 ramjet was accordingly dubbed 
with the name above to help it along. 
Even this did not help it, and the X-3 
designation was finally given to a 
Douglas design. 


field (see p. 482). “Add a course on sales- 
manship,” the speaker suggested; “com- 
pared with other countries we don’t 
even know how to start.” Best beware 
the traditional British philosophy of 
being decent types and not hitting below 
the belt, he added, otherwise “we'll be 
so old-fashioned we’ll all die of starva- 
tion while we’re poking the guy above 
the belt.” 

No prizes for guessing who the 
speaker was—how many British manag- 
ing directors do you know whose firms 
have sold over 450 turbine airliners? 


@ What I term the “monocle” 
approach to the promotion of Britain 
and things British abroad is all right up 
to a point. But foreigners are not im- 
pressed with the more extreme British 
symbols. These nowadays are admis- 
sible only when employed by men who 
know their business, and competi- 
tors’ business, absolutely. 

And perhaps not even then. In a 
market as tough and as technical as 
aviation there is no place for a hand- 
kerchief elegantly tucked in the shirt- 
cuff: the sleeves must be rolled up. 


@ One of this country’s leading glider 
pilots told me an interesting thing over 
dinner the other night. Apparently the 
wing area of his Skylark 3 sailplane is 
just about equal to that of the Lockheed 
F-104 Starfighter. And that seems to be 
where the resemblance ends—the Star- 
fighter’s wing loading is perhaps 40 
times greater, and its aspect ratio of just 
over two compares with over 20 for the 
Skylark. I don’t suppose designer Fred 
Slingsby is really worried that his Sky- 
lark cannot fly at supersonic speed for 
over an hour, as a Starfighter recently 


did—just let them try soaring the F-104 


on the ridge at Dunstable. 


2 A colleague recently asked a direc- 
tor of a big aircraft firm what he thought 
about the Grumman Gulfstream. He 
had not heard of it—nor, it seemed, was 
he interested to hear of it. And his firm 
was studying projects for the executive 
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Strai and Level (+) 
@ Cadets at the U.S. Air Force . 
Academy—until later this year located ee 
at Maxwell A.F.B., Alabama—seem to “gs 
have access to some very erudite pro- ; ik, 
fessors. “Arnold Hall,” runs a report, Sew 
“is used by upper-classmen once a Tee 
month . . . for dances.” - 
@ British salesmanship was the target We 
for pungent criticism recently from an bet 
industry figure well qualified to speak te 
on the subject. The occasion was the ae 
Senior Common Room dinner at Cran- hy 
he 
| 
| 
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FLIGHT 


“The first transport aeroplane of ‘modern’ design can be said to have been the Boeing 247 . . 


“Flight” 


photograph 
” This is the first 247D, which had variable- 
pitch propellers and higher supercharging; it wos third in the “speed” category of the 1934 England-Australia race. 


Origins of the Modern Airliner 


1: SETTING THE PATTERN 
R trans 


PART 
pees as it is today was made possible by a type of 
aircraft which first appeared 25 years ago. Indeed, the 
first transport aero “modern” design can be said 
to have been the Boeing 247, which made its first flight at Seattle 
on February 8, 1933. ¢ Boeing was followed within six months 
—on July 1 of the same year—by the portentous DC-1 which 
began the famous series of Douglas transports, the descendants 
of which, above all others, have made modern air transport 
possible. Before 1933, the aircraft used by the pioneer airlines 
lacked the technical and economic characteristics which events 
have shown are essential to an effective air transport industry. 
Today's airliner has evolved during the 25 years by gradual 
development and ive refinement. There are surprisingly 
few radical innovations in the basic design of the modern propeller- 
driven transport aeroplane as compared with the Boeing 247 and 
DC-1. The Viscounts, Britannias, DC-7Cs and L-1649s of 
today are closely related in the engineering, operational and 
economic sense to the first transport aeroplanes of the “modern” 
era i.e., those which originally flew in 1933. In spite of the similari- 
ties, however—indeed , in some respects, perhaps because of them 
—cruising speeds have risen from 150 to 350 m.p.h., passenger 
capacities from ten to around 100, and operating stage-lengths 
from about 500 to 3,500 miles. Most important of all, the total 
operating cost (in terms of today’s money values) has been reduced 
from nearly a shilling per seat-mile to a figure in the region of 
fourpence and the safety of the vehicle (measured in fatalities per 
100 million passenger miles on the U.S. domestic routes) has been 
improved twelvefold so that, last year, the U.S. airlines achieved 
a level of safety comparable to that of the railways. 


By PETER W. BROOKS, 8.Sc., A.C.G.1., A.F.R.Ae.S. 


This spectacular progress has been achieved with the same kind 
of airframe structure and without any radical advances in over-all 
applied aerodynamics, but steady improvements in the air-cooled 
radial piston-engine—in terms of output, power/weight ratio, 
specific fuel consumption and life between overhauls—have been 


a factor. Take-off powers have increased from about 500 to 
3,500 a + lives between overhauls from about 500 to 1,500 
hours. recent appearance of the propeller-turbine is giving, 


and promises, still further benefits. It must be admitted that the 
use of progressively larger aerodromes, and of longer and more 
expensive runways, has also played its part by making possible 
higher win ings. These have increased from about 15 to 
about 85 ibfea t ft. At the same time, stalling speeds have increased 
from 60 to 100 m.p.h. Nevertheless, the cantilever low-wing mono- 
plane, with riveted light-alloy stressed skin, retractable under- 
carriage, and engines (driving variable-pitch tractor airscrews) 
arranged in front of the leading edge of the wings, has remained 
fundamentally unchanged from the days of the 247 and DC-1. 

There have, of course, been innumerable detailed improvements 
and the aircraft have grown tenfold in weight. The aluminium 
alloys used as the main airframe structural material have been 
greatly improved and steel and titanium have appeared alongside 
them in small quantities. Integrally machined structural com- 
ponents have come into limited use on some of the latest aircraft 
and metal bonding and spot-welding have also won some support; 
but, even so, airframes are still largely made up of riveted light-alloy 
sheet and extrusions and the actual structural techniques have 
remained basically unchanged. The Boeing and Douglas companies 
set a pattern 25 years ago which has persisted in remarkable fashion. 


TABLE |: CHARACTERISTICS OF THE FIRST “MODERN-TYPE" TRANSPORT AIRCRAFT 


Cruising Number 
Aircraft type Gagines Wing Length | (88%, 7.0. 
(b.h.p.) (Wb) (sq fe) (ft in) (fe im) | | 

Bosing 200 | 575. | 8000 | 535 | “ 135 57 
Boeing 247 2 x P. & W.R-1340-SIDI| 2 x 550 12.650 836 74 0 54 4 155 59 nil 10 
Bosin; 2470 2 P. & W.R-1340-53 | 2 x 600 13,650 836 0 54 4 160 60 nil 10 
Douglas DC-1 2 x Wright R-1820-F3 | 2x 710 17,500 942 8s 0 60 0 170 59 split 12 
Douglas OC-2 2 x Wright R-1820-F3 2x 710 18,080 942 6s 0 62 0 170 61 split 14 
Douglas DC-3 2 x Wright R-1820-G2 2 x 1,000 24,000 987 3 0 oe 5 170 64 split 21 
Lockheed L-10 2 x P. & W. R-985-13 2 x 450 10.100 458 ss 0 38 7 180 65 split - 


— 
| 
| 
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Only now, with the swept-wing pure jets of the next era looming 
on the horizon, can a major change from the present aerodynamic 
formula be foreseen. Even the new aircraft will owe much struc- 
turally to their progenitors of the 1930s. 

_ The historical significance of the Boeing 247 and Douglas DC-1 
is such that it is worth examining the origins of these two designs 
and considering what it was about them that set a fashion which 
has lasted for so long and which has made possible the growth 
of air transport to its present scale (nearly 90 million passengers 
are now carried in a twelvemonth; and in the past year more 
gy were carried by air over the Atlantic than crossed 
sea). 

Table I sets out the more im t characteristics of the 
two pioneer airliners. It also gives details of the Boeing Monomail 
—to be discussed later in this study—the DC-2 and DC-3 and the 
L-10 Electra of 1934, the first comparable product of the Lock- 
heed company which, after a rather slow start in metal construc- 
tion, was later for many years to provide Douglas with its most 
formidable competition in the civil field. Table II gives the more 
important dates in the development of these aircraft and an 
indication of the numbers of each which were built. 

The most important feature of all these designs, which made 
them superior to anything that had gone before, was their all- 
metal stressed-skin monoplane structure with spacious, sound- 
proofed monocoque fuselage. (The first really effective sound- 

roofing of aircraft cabins was pioneered from 1931 by Dr. 

. J. Zand.) When this was combined with two carefully-cowled 
supercharged radial engines of sufficient power, mounted on the 
leading edge of the wings, retractable undercarriage, variable- 
pitch airscrews and flaps, a highly practical, robust and economic 
aircraft of great passenger appeal was obtained. For the best 
part of ten years, until the early 1940s, this basic configuration 
in twin-engined form remained outstanding in airliner design. 
Indeed, despite German reliance on the obsolete three-engine 
corrugated-skin Junkers Ju 52/3m until the end of the war, the 

erican formula became the world-wide “standard” type of 
military and civil transport aeroplane. 

The construction of aircraft entirely in metal had been first 
attempted on a limited scale during, and even before, the First 
World War, many years before the Americans adopted it decisively 
for transport aircraft. Metal was, in fact, tried as an airframe struc- 
tural material from the earliest days of practical flight. Bréguet 
used steel from 1910, and metal monocoque fuselages were tried 
from 1912. It was, however, Professor Hugo Junkers in Germany 
who more than any other man pioneered this form of construc- 
tion, using welded sheet steel for his J-1 monoplane in 1915. 
This aircraft had a stressed-skin wing without internal structure, 
but it proved to be impractically heavy. In 1917 Junkers built 
the J-4 biplane, which was the first aircraft with duralumin corru- 
gated skin over a load-bearing internal metal structure. This air- 
craft went into production and 227 were built. After using the 
new material for a number of military ai during the war, 
Junkers applied it to a series of successful transport aeroplanes 
which were widely used during the between-wars period. How- 
ever, the Junkers form of construction—which was also used 
by, among others, Ford in the United States and Wibault in France 
—involved the use of largely unstressed corrugated skins over a 
separate load-bearing structure. Its corrugations imposed a drag 
penalty so that the advantages of the robust and durable structure 
were to some extent offset by the aerodynamic disadvantages. Also, 
the fact that the skin transmitted only shear loads made the struc- 
ture relatively heavy. 

Dr. Claudius Dornier was another German manufacturer who 
used aluminium-alloy construction. His wings sometimes had a 
partly stressed smooth skin in combination with two or three 
main spars. Dornier’s designs, however, which were usually sea- 
planes, were not fully cantilever before the 1930s. 

In 1919, another German manufacturer, Adolph K. Rohrbach, 
started using smoothly skinned all-metal cantilever structures in 
which the box-like member, which made up the greater part of 
the wing, used its skin to carry a major share of the load. His 


The Zeppelin-Staaken 18-passenger transport of 1920 “was a particularly significant milestone in the evolution of the modern airliner.” 
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TABLE Ii: FIRST “MODERN-TYPE"’ TRANSPORT AIRCRAFT: DEVELOPMENT 
DATES AND NUMBERS BUILT 


numbers bust 

Boeing 200/221 | late 1928 | 225.30 1931 2 

Boeing 247 early 1932 | 8.2.33 early 1933 75 

Douglas DC-1 late 1932 1.7.33 = 1 

Lockheed L-10 | jare1932 | 23.234 | early 1934 |1,000(L-10t0 18) 

Douglas DC-2 mid-1933 | 11.5.34 mid-1934 220 

Douglas DC-3 early 1935 22.12.35 mid-1936 13,000 
four-engined Zeppelin-Staaken 18-passenger transport monoplane 


of 1920 was a particularly significant milestone in the evolution 
of the modern airliner. He demonstrated with this and later air- 
craft how the unfavourable effects of the “Square-cube Law” could 
be avoided by adopting higher wing loadings. Heavier metal 
structures became feasible by making the aeroplane smaller and 
more compact in relation to its weight. This made the structure 
more efficient as well as reducing drag. All this was, however, 
easier to do initially with seaplanes because higher stalling speeds 
were involved and this type of aircraft was less restricted by take- 
off and landing requirements. Both Rohrbach and Dornier 
demonstrated this rn! with several successful seaplane 
designs in the 1920s. Later Rohrbach and Junkers did the same 
with landplanes 

By the late 1920s these two designers were using wing loadings 
of 15 to 20 lb/sq ft and this order of loading was adopted by the 
Americans for the first transports of the “modern” formula. ey, 
however, achieved a better performance by greatly reducing the 
drag and by lowering the power-loading from about 20 lb/h.p., 
typical of most of the German designs, to a figure of 10 to 15S— 
a combination whose attractions had already been demonstrated 
by, notably, the corrugated-skin three-engine Junkers G.31, pre- 
decessor of the famous Ju 52/3m. 

As we shall see, Rohrbach’s work was to play an important part 
in stimulating the structural developments in the United States 
which were an essential element of the new monoplanes. Although 
a number of other manufacturers—notably Short Brothers in this 
country—also produced aircraft in the 1920s with metal stressed- 
skin structures, they used the new techni chiefly for mono- 
coque fuselages and for flying-boat hulls. ey did not effectively 
combine it, at that time, with an aerodynamically clean monoplane 
configuration in the design of transport aircraft. The full potentiali- 
ties of the new development were not therefore realized. 

The origins of the metal stressed-skin monoplane which also 
incorporated other drag-reducing refinements, particularly the 
retractable undercarriage, and made the most of these by going to 
a new combination of higher wing-loadings and lower power- 
loadings have been traced back to September 1928, during an air 
race meeting in Los Angeles. It was then that some of the manage- 
ment of the Boeing Company first discussed a single-engined 
cantilever all-metal stressed-skin monoplane transport with a 
retractable undercarriage. It would appear that thinking along 
these lines had been stimulated in the United States at about 
this time by, among other factors, a paper read by Rohrbach to 
the American Society of Automotive Engineers. is paper was 
published in the S.A.E. Journal of January 1927, and it seems 
herd that it played a part in sparking-off Boeing thinking in this 

eld. 

Rohrbach probably also influenced John K. Northrop’s work 
on metal aircraft which was in progress in the U.S. at about the 
same time. As will be seen, this other line of development was 


to bear fruit in the DC-1 and later Douglas aircraft. To —- . 


therefore, must undoubtedly go much of the credit for the form 
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construction adopted - A the Americans for the “modern” airliner. 
In the early 1930s, the new monop had wing structures 
which derived directly from Rohrbach’s box spar. Further develop- 
ment of this form of construction was, however, to be consider- 
ably influenced by the work of another German—and associate of 
Rohrbach’s—Herbert Wagner, who produced his tension field 
beam theory in 1929. 

The Boeing single transport proposals gradually crystal- 
lized and emerged as Model 200 which was known as the 
Monomail and first flew at Seattle on May 22, 1930. Only two 
Monomails were built, the first as a mailplane and the second 
(the Model 221) as a six-passenger transport. The loaded weight 
in each case was 8,000 lb. The two aircraft were later converted 
to carry eight passengers and were used for a time on scheduled 
services by Boeing Air Transport. The type did not go into pro- 
duction, however, because its si engine was not attractive 
for — car and the full performance a of the 
low-drag design could not be realized because of the limitations 
of the fixed-pitch ropeller fitted to the 575 h.p. Pratt and Whitney 
Hornet air-cooled radial c. Even so, the cruising speed was 
135 m.p.h., which was significantly better than the 100-120 m.p.h. 
of airliners then in service. 

Even faster was the first production transport with a ——- 
able undercarriage, the single-engine Lockheed Orion, which 
although it was made of wood, demonstrated the advantages of 
aerodynamically clean design, higher wing loadings mono- 

coque construction. It was a logical evolution of the Lockheed 
a of 1927 (designed by Allan Lockheed and Northrop) which 
Me first demonstrated these features. The Orion went into ser- 
vice, between New York and Washington, in the autumn of 1931. 

Retractable undercarriages had been first tried experimentally 
to reduce drag on racing aircraft in the early 1920s. Wiencziers 
even tried one before the First World War. The new American 
transport designs also featured tailwheels and wheel brakes, in 
place of the tail skids which had previously provided the only 
ground-braking. Wheel brakes also had been foreshadowed experi- 
mentally in the 1920s and earlier. They now became a necessity 
because of the increased take-off and landing speeds of the more 
heavily-loaded monoplanes and because of the gradual appearance 
of paved runways, themselves made n by heavier wheel- 
loadings and by the more critical ormance of the new 


types. 
ep of their work on the Monomail, the Boeing 
yet Me the B-9 bomber for the U.S. Army Air 
DS. This aircraft made use of the same structural techniques 
— eons as the Monomail, but its two engines were mounted in 
front of the leading edges, sufficiently far out << the fuselage on 
each side to give adequate propeller clearance. The undercarriage 
retracted into spaces behind the engine nacelles. This layout of 
a low-wing monoplane—but with the familiar corrugated metal- 
covered structure and fixed to have been 
first tried for landplanes by the Junkers Company with their S-36 
mailplane and the related 3 37 bomber, built in Sweden in 1928. 
In the thirties, it was to become the standard multi 
configuration. 

The B-9 first flew on April 29, 1931, but, after being thoro' y 
tested by the Air Corps, was not selected for production. 
contract went instead to the rather later Martin B-10 of similar 
design. Meanwhile, in mid-1932, Boeing were giving serious 
thought (in conjunction with their associate company United Air 
Lines, which had just been formed out of an amalgamation of a 
number of earlier nest including Boeing Air Transport) to 
a civil development of the B-9 configuration. The result was the 


FLIGHT 


famous Boeing 247 transport, which made its first flight on 
February 8, 1933, and started airline service less than two months 
later. The scale of American production, even at this early date, 
is shown by the fact that thirty aircraft of this type had been 
delivered to United Airlines by the end of June 1933. United 
ry fod had a fleet of sixty 247s, bought at a cost of $50,000 
(£10,000) each. 

The original Boeing 247 weighed 12,650 Ib loaded and accom- 
modated ten passengers in single seats arranged along each side of 
the soundproofed fuselage. This capacity was similar to that of the 
Fokker and Ford Trimotors which the 247 replaced on the routes. 
There were individual windows for each passenger and a central 
aisle. The fuselage had a rounded cross-section Sft wide by 5ft 
high, but the two spars of the wing caused obstructions across the 

the passenger cabin. The all-metal structure was similar 
to chat of the Monomail, but made use of an improved aluminium 
alloy (24S instead of 17S), while the trussed wing spars were of 
alloy and chrome-molybdenum steel tubes. The design of the 
structure benefited — the fact that it was based on more detailed 
requirements, which came into force at about this time, for the 
calculation of the — of components. Less use was made of 
arbitrary fixed fact safety. The two Pratt and Whitney Wasp 
air-cooled radial engines were supercharged to 5,000ft and gave 
550 h.p. each for take-off. In the first Fy the ‘engine nacelles 
were not aerodynamically very clean. They had short-chord ring 
cowlings round the cylinders of the type which had been 
developed in England by Dr. H. C. H. Townend in 1929. 

The 247 was designed to the American airworthiness require- 
ments of the period, which required the ability to maintain at least 
2,000ft with full load after losing an engine. At first the aircraft 
had fixed-pitch propellers and its performance, particularly on one 
engine, was inadequate. However, Hamilton Standard were pro- 
ducing their first production variable-pitch propellers at about this 
time and these were introduced on the 247 and on the improved 
247D, which also had more highly-supercharged geared Wasp 
engines cowled in the very much cleaner N.A.C.A. long-chord 
cowlings which had been developed at Langley Field, Virginia 
in 1930 and had, by this time, been used with great success on 
the DC-1 and DC-2. The 247D’s loaded weight was increased to 
13,650 Ib, The improved aircraft first entered service with United 
in August 1934 and most of the sixty United 247s were later 
converted into 247Ds. They offered a coast-to-coast transcon- 
tinental schedule of 20 hours with seven stops. The Boeing 247D 
was notable as the first transport aeroplane to have constant-speed 
variable-pitch propellers (adopted in 1935) and wing and tail unit 
de-icing, achieved by means of inflatable rubber overshoes on the 


edges. 

The appearance of the Boeing 247 on the air routes had, tn 
coincided with a big step forward in the all-weather opera 
capabilities of transport aircraft. Until the early 1930s by far the 
greater part of all flying was done on a “contact” basis. 
effective turn-and-bank indicator had been demonstrated in — 
by Lawrence Sperry as early as 1917 and these instruments 
to be installed in military and airline aircraft in the 1920s. “The 
majority of pilots, however, avoided protracted flight on instru- 
ments as far as possible. This was as well, because even as late as 
the early 1930s many experienced pilots still believed that safe 
flight without external reference was possible without instruments. 
Fortunately, they did not attempt it very often ! 

The airlines in both Europe and America began to use radio for 
navigational purposes in the 1920s and an increasing number of 
pilots started to fly on their turn indicators instead of trying to 
maintain “contact” below the overcast. The 1930s, however, were 
to see a complete revolution in operating techniques. Not only did 
the radio aids y improve out of all re ition but radio 
(and, in the to the problem of landing in 


“Even faster was the first production transport with a retractable undercarriage, the single-engine Lockheed Orion.” 
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The Boeing Monomail of 1930. This, the mail version of the two built, was later converted to carry eight passengers. 


importance as the 


low visibilities—a requirement of increasin, 
y safely en route in 


aeroplane was gradually given the ability to 
almost all types of weather. 

Protracted flight on instruments became acceptable with the 
appearance of the artificial horizon and directional gyro in 1928. 

ese instruments were developed by the Guggenheim Fu!! Flight 
Laboratory at Mitchell Field, its work culminating in the first 
complete flight on instruments made by James H. Doolittle in a 
Consolidated NY-2 biplane elementary trainer on September 24, 
1929. The two instruments, plus the vertical-speed indicator and 
the barometric scale-setting sensitive altimeter, began to be fitted 
in transport aircraft in the early 1930s. In conjunction with the 
greatly improved performance and handling characteristics of 
the new monoplanes they led to tremendous advances in all- 
weather flying capability. Another important factor was the better 
engine-out performance and handling of the new aircraft, which 
greatly reduced the hazards of engine failure when flying out of 
sight of the ground. 

An increased amount of flying in clouds, however, brought a 
greater incidence of engine and airframe icing, and a spate of air- 
line accidents to the new monoplanes from 1934 onwards drew 
attention to this danger. No fewer than 26 transport aircraft were, 
in fact, forced down by carburettor icing during 1934 in the 
United States alone. Rubber overshoe de-icing equipment accord- 
ingly appeared on the Boeing 247D and on subsequent types to 
combat airframe icing, and methods of heating the carburettor 
air intake were introduced. 

The use of variable-pitch propellers on the Boeing 247 was an 
innovation of perhaps even greater significance than the advances 
in all-weather capability. This development, more than any other, 
made possible the great improvement in performance and, in par- 
ticular, the wider speed range and greater operating heights of the 


new monoplanes—the latter also being made possible by super- 
charged engines. The biplanes of previous generations had take- 
off, climbing and cruising speeds sufficiently close together for 
a fixed-pitch propeller to be reasonably efficient in all three 
regimes. This was no longer the case with the new designs. Now 
a fixed-pitch propeller designed to give satisfactory take-off was 
inefficient while cruising at height, and the aircraft therefore 
uneconomic; alternatively, if designed for cruising perform- 
ance, it gave unacceptably poor take-off. Variable pitch was the 
only way of achieving a wider range of operating speeds 
heights and at the same time it increased the achieved efficiency 
of propellers in cruising flight by an average of something like 
five per cent. 

The first workable variable-pitch propellers had been produced 
at the end of the 1914-18 war. At that time they were extremely 
heavy as well as being mechanically unsatisfactory. In the later 
1920s, practical experimental variable-pitch propellers appeared 
and, in 1928, the British Hele-Shaw Beacham design was flown 
and proved to be satisfactory. This design was particularly not- 
able because it had the important constant-speed feature which 
was to be adopted for Hamilton Standard and all other types in 
the late 1930s. The Hele-Shaw Beacham was, however, slightly 
before its time—only the advent of the faster monoplanes was to 
justify the weight and complexity of this development. 

A few months after Boeings finalized their discussions with 
United about the original 247 project, the Douglas Company 1000 
miles away in Los Angeles was reaching agreement with T.W.A. 
about the development of the DC-1. At this time, the fortunes of 
the Douglas Company were at a low ebb but their negotiations 
with T.W.A. were to set them on a path that was soon to establish 
them as the world’s premier transport aircraft manufacturers. 


(To be continued) 


CANADIAN EQUIPMENT FOR HERCULES 


LL fifteen of the Lockheed RC-130 Hercules being supplied 

to the 1370th Air Photographic Group, U.S.A.F., are to be 

fitted with the Airborne Profile Recorder Mk 5 produced by 

Canadian Applied Research, Ltd., of Toronto. The order was 
placed after competitive evaluation at Wright Field. 

The A.P.R. Mk 5 is a radar device weighing 176 lb which 
produces an accurate estimate of terrain height above sea-level at 
any altitude between 1,000ft and 35,000ft. It continuously records 
the barometric altitude of the aircraft while the radar measures 
the distance between aircraft and ground and traces a record of 
terrain height above sea-level. The system has proved accurate 
and saves a great deal of time and effort in establishing control 
points on the ground when mapping. 


SPRAYING CHRISTMAS ISLAND 


A STANDARD A.O.P. Mk 9 Auster, with its Army equipment 
removed and a 48-gallon tank installed in the rear cabin, has 
been used to spray D.D.T. on Christmas Island to counteract the 
multitudinous flies there. With a wind-driven pump and spray 
booms fitted, it was tested at Rearsby then flown out in dismantled 
form by a Hastings of R.A.F. Transport Command. The pilot 
and a fitter followed and operations began early this year. 

The D.D.T., in powdered form, was mixed with jet fuel so that 
it could be sprayed; and it was found that because of the height 
of the trees, which caused the aircraft to fly at least 30ft 
above ground level, and the evaporation caused by heat, the 


spraying could only be done with the largest available nozzles. 

In 27 weeks subsequently, 30,000 gallons of D.D.T. were 
dispersed in 347 hours’ flying. The work is to continue and 
additional aircraft have been ordered. It is thought that the flies 
on Christmas Island have been breeding faster through feeding 
on the remains of land crabs killed by the vehicles in use there. 


RAPIDE AROUND AFRICA 


At the Royal Aero Club recently a cocktail party was given 
by Major and Mrs. “Freddy” Fox to celebrate their return 
from a year’s tour in Africa. Maj. Fox is not a professional pilot— 
in fact, he was 52 when he learned to fly at Fair Oaks Aero Club. 
He conceived the idea of a long tour in a Rapide some years ago, 
and the idea reached fulfilment in 1957, when he and his wife set 
out with two small motor-cycles in the cabin of the Rapide, to see 
as much of Africa as they could in a year. The motor cycles were 
later sold, as the dirt roads rendered them impracticable, but Maj. 
and Mrs. Fox covered Africa from north to south; a few weeks ago 
4 member of Flight’s staff met them at Wadi Halfa on their way 
me. 

The return from Egypt was not accomplished entirely without 
incident, as a sling worn by Maj. Fox at the party testified; the 
thick oil necessary for operation in Africa had resulted in a back- 
fire when he was hand-swinging the Rapide propellers at Naples. 
The African journey was finished by B.E.A.; G-ADYL—with 
peg x a! accumulated in Africa in its log-book—will be following 
on be : 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns. 


The names 


The First Briton to Fly 


N the course of diverse investigations into the various flying 
claims of 1907-08, I have et come up against the question 
of Henri Farman’s nationality, a matter of long-standing doubt 
among historians. As Monsieur Farman is now aged and ailing, 
I have been in touch with Monsieur J. Lycett, his life-long friend 
and the former manager of the Société Anonyme des Usines 
Farman M. Lycett has informed me categorically that Farman 
was @ British subject until 1937, when he became a naturalized 
F . Furthermore, if your readers will refer to The Times 
for September 7, 1909 (page 6, col. 2) they will find the following: — 
“In view of the misapprehension which apparently continues Me 
exist with regard to.Mr. Henry Farman’s nationality, it may be erg 

that he is the son of British parents and has remained a British su a 

On September 18, The Times also announced that:— 

. . « the King has been pleased to grant to Mr. Henry Farman his 
Maijesty’s Royal licence and authority to accept and wear the Cross of 
Chevalier of the Legion of Honour.” 

The periodicals of the time went out of their way to mention his 
British nationality, cone of them even announcing “Britannia rules 
.% 

So we must now happily accept the curious fact that Henri 
Farman was the first Briton to fly in a powered aeroplane and the 
first Briton to become a powered-acroplane pilot—in fact the first 
British aviator (excluding gliding). I ‘ee pass over his tentative 
hops during September 1907, we can mark October 1907 as the 
month of his first powered and sustained flights (including one at 
Issy of 2,530ft on October 26), and January 1908 as the month of 
his first powered, sustained and controlled flying, in that he made 
the first officially observed kilometre circuit on January 13, and so 
won the Prix Deutsch-Archdeacon. 

Henri Farman was also the first true and proper powered aero- 
plane pilot of Europe. Santos Dumont’s best “flight” in 1906— 
when he was adjudged to have made the first powered flights in 
Europe—was only some 720ft, after which he speedily abandoned 
his ingenious but unpractical and virtually uncontrollable aircraft, 
and did not make a significant aeroplane flight of any kind until 
1909. Furthermore, neither Delagrange nor Blériot, despite their 
good efforts in 1907, were able to fly properly until well into 1908. 

For the academic, it should be said that one finds Farman’s 
christian name spelt both “Henry” and “Henri” during 1907 and 
1908, with “Henri” appearing on the tail-unit side-curtains of his 
Voisin biplane, and on his own designed machines of 1909. 

London, W.1. CHARLES H. Gipss-SMITH. 


“Timing—the Lack of a Sense of Urgency” 


OME years ago, when the late Dr. Ernst Heinkel inspected 

the then expanding British aircraft industry, his one (to me) 
remembered impression was of a “lack of a sense of urgency.” 
Today, when that same aircraft industry faces what we all realize 
must be a period of contraction, it would seem that this atmo- 
sphere still pervades, for nothing else can explain the leisureliness 
with which the production of the short-range jet transport is 
being faced. 

The turbojet v. turboprop controversy has raged fiercely for 
some time, and masses of statistics pro and con both factions have 
been compiled, so I will content myself by saying that a 55 per 
cent break-even turboprop will lose money on 50 per cent payloads 
and a 65 per cent turbojet will make it, if it can achieve 70 per cent 

payloads. Therefore the key to the question is neither technics 
nor accountants’ cross-word puzzles, but passenger appeal. 

On the grounds of quietness and smoothness the turbojet scores 
over the turboprop by at least as great a margin as that with 
which the latter scored over the piston-engined aeroplanes, and 
while the block-speed margin on the 200/300-mile stages will 
not be very great, hard-driving in the 600-650 m.p.h. region will 
show some advantage for the jet, and the elimination of the = 
peller will tend to be on the side of greater, and not lesser, safety. 

My opinion is that in ordering a second-generation turboprop, 
the Vanguard, B.E.A. blundered very badly, especially as I really 
cannot see how this is considered to be a short-range aeroplane. 
It seems to me that it is a medium-range large-capacity aeroplane 
whose characteristics fall nearly into the same class as the Britannia. 

The result for the industry 1s that Vickers are committed to this 
and the VC.10 and thus have no design or production capacity to 
spare for an entry into the short-range turbojet field—much to 
their chagrin, no doubt, when the potential market is examined. 

Now there remains one gleam of It is that a — intensive 
effort could be made to retrieve the lost two years by mobilizing 
really substantial resources to producing such a machine for ser- 
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vice in 1961. Five hundred days ren the first prototype airborne 
and 500 days for certification and first eight or ten ready for 
airline service. It could be done; if the venture is to succeed it 
will have to be done! No one, B.E.A. apart, is going to be interested 
in an aeroplane which will only be ready in 1964. 

I hope that the Bristol/Hawker Siddeley combine will go ahead 
on this basis, laying down a batch of ten as with the Freighter- 
coach, for service delivery in 1961, and, incidentally, designed 
initially to American standards, as, whether we like it or not, these 
are the world standards. Probably this “consortium” is the only 
one with adequate financial and technical resources sufficient to 
make up the lost time. 

One other point; the Government’s aim of using the B.E.A. 
order to strengthen the aircraft industry by creating fewer but 
larger firms is hardly implemented by, in fact, superimposing 
fresh units upon, and additional to, the old ones. 

Southport, Lancs. ALAN MOoorCROFT. 


Bolt Failures 


‘THE report of the official inquiry into the Ringway accident 
which your interesting journal published on March 21 draws 
renewed attention on an old but ever-vital engineering subject 
—that of structural failures due to metal fatigue. 

The final recommendations a, b and c of the report relate to 
the number and strength of the bolts and how they should be 
fitted. No recommendation, however, appears to deal with the 
equally important design of the bolts to be used in future. 

It seems to me that the waisted type of bolt might have been 
considered. 

This well known design has a thread larger than its shank and 
the latter can therefore be joined by a good radius to its head at 
one end and to the threaded part at the other or to any inter- 
mediate smooth portion designed to fit the hole. 

Thus the stress imposed upon such a bolt is spread more evenly 
along its length instead of being concentrated sharply at the first 
thread and under the head as on the ordinary broken bolts 
illustrated and referred to in the article. 

London, N.W.11. GEORGES ROESCH, 

M.I.Mech.E., M.S.LA., M.S.A.E. 


On Idealists 


I WAS keenly interested in the letter from Mr. Edward Leslie 
(Flight, March 21) concerning the views of your contributor 
Roger Bacon on “idealists.” I feel strongly as your contributor 
does that one must keep both feet firmly on the ground and, while 
recognizing that one must strive for an ideal, one has to call a halt 
every now and then and make something imperfect and sell it. 
And I am sorry Mr. Leslie takes a poor view of your contributor’s 
“meaningless, homespun philosophy.” I think it has so far pro- 
vided a great many worthwhile talking points; I know I and my 
colleagues look for Bacon’s column to appear each week, even if 
we don’t always agree with what it says. 


Coventry, Warwicks. J. Stuart. 


FORTHCOMING EVENTS 


April 11. Helicopter Association: “Powered Lift Systems,” by 
Charles H. Zimmerman. 

April 14-17. 15th Radio and Electronic C t Exhibition, Gr 
House and Park Lane House, London. 

April 15. British Institution of Radio Engineers: “Factors in the 
ae of Airborne Doppler Navigation Equipment,”’ by 


. Walker. 
April 15.8 S.: Section "The Problems of Vertical Take- 
off,” by Dr. C. T. Hewson. 


April 16-25. Instruments, Electronics and Aut tion Exhibiti 
Olympia, London. 

April 21. Women’s See ~ of Guided 
Missile by W/C. 

April 25. Institute of Navigation: gue a “Simulators for Training 
Navigators to Use Radar E 

April 28-30. Institute Astronautics 
Symposium: Denver, Col. 

April 28- 


May 2. Institute of Metals: Golden Jubilee Meeting. 


R.Ae.S. Branch Fixtures (to A 30) 

April 11, Hatfield, Annual Dinner. April 14, ry. “Aircraft 
Photography,” by John Yoxoll. April 16, Brough, AG ; Christchurch, 
with Institution of Mechanical Lecture by 
G. London Airport, “Titanium,” by H. Ww. Show; 
and Film April 18, Birmingham, “Reduxed 
Aircraft Structures.” April 2 Tr Film Night and Committee 
Meeting. April 23, Chnletehersh: A.G.M. and Film Show; Hatfield, 
Discussion Evening; Leicester, A.G.M. and April 30, 


Reading, A.G.M. Film Show; A 
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Successful heat exchange 
and heat insulation 


We design, 
manufacture and 
supply heat 
exchangers for 
many purposes in 
both aluminium 
alloy and stainless 
steel. This particular 
example is for the 
Vickers Viscount’s 
anti-icing system. 
Similar units are 
supplied for the 
Fokker Friendship 
and the Bristol 
Britannia. 


This thermal blanket 
is in refractory 
fibre cased in .004 inch 
(.1016 mm) 
stainless steel. It was Pee 
made-to-measure 
and is extremely 
light, the dimpled 
construction being 
responsible for its 
great strength. 
Specified for Rolls- 
Royce and Armstrong 
Siddeley jet and 
turbo-prop engines. 
Approved by 
the A.R.B. 


AK 


\ 


High pressure 
fuel-cooled oil 
cooler for high 
performance gas 
turbine engines. This 
unit is used in the 
Armstrong Siddeley 
Sapphire S.A.7. 


Delaney Gallay tr 


Vulean Works, Edgware Rd., London, N.W.2 GLAdstone 2201 


Success in our business doesn’t merely mean the ability to manufacture, 
though we are extremely well equipped, even to the extent of having We have now introduced 
our own aluminium flux bath brazing plant. 
Success, to us, means the ability to solve problems; to produce something that will Sealed Blankets for 

do a new job, or perhaps an old job in never-before-experienced circumstances. And then, Civil Aircraft 
of course, to make it a practical and economical proposition. 
We have enormous experience and wide resources. If we can help you in any 
way with heat control equipment, please contact us. We are always at your service. 
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News of TACA 


Viscount Experience 


Ricardo H. Kriete, President 
of TACA International Air- 
lines, announced recently in 
San Salvador that in the first 
six weeks of operation over its 
routes the Vickers Viscount 
has shown encouraging traffic 
trends, 

‘On certain routes the load 
factor has been as high as 86%. 
The load factor over all routes 
on which the company oper- 
ates the Viscount schedules has 
been 73%. Passenger reaction 
in our area has been most 
enthusiastic for the new jet- 


prop aircraft’, said Mr. Kriete. 


a4 


Passenger-appeal is often considered 
intangible. In the Vickers Viscount 
it is a conscious feature of design, 
based on experience. Peace of mind 
as well as physical comfort have 
been translated into practical terms, 
and independent studies have shown 
that Viscount passengers experience 
less fatigue than other air travellers. 
Built-in ease of maintenance speeds 


turn-round and avoids the irritation 
of airport delays. 

All the passenger-appeal features in 
the new Viscount 810-840 are backed 
by experience based on over a million 
airline hours with earlier Viscounts 
already in service with 27 airlines. 
As the world’s favourite airliner, the 
Viscount keeps passenger loads high, 
costs low and balance sheets healthy. 


There is no substitute for experience 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED 


WEYBRIDGE 


TGA AT S65 


SURREY 
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PROCLAMATION 


City of Detroit Exerutine Office 


BRITANNIA DAY 
April 18, 1956 


WHEREAS The airlines of the world perform iaveluable service to man- 
kind by drawing the farthest points of the globe to within « 
few hours of travel time thus strengthening the bonds of under- 
standing between all the peoples of the earth, and 


WHEREAS The British Overseas Airways Corporation, an international 
sir carrier owned by the British Goverament, whose routes 
Spee six continents, is one of the world's aviation leaders in 
pioneering sew equipment and ie the third largest airline in 
the world based on unduplicated route mileage. and 


WHEREAS On April 18, 1954, the British Overseas Airways will, using 
the latest jet-prop airliner, the Bristol Britansia, further 
encourage the iree flow of commerce and good will by in- 
Sugerating ite Detroit-to- Britain route thereby further tying 
our city to the overseas countries to the east of us: 


THEREFORE, i, Loule C. Miriasi, Mayor of Detroit, do hereby proclaim 
April 18, 1958, as BRITANNIA DAY in honor of our close 
friend and ally. the British Government, and in commemor- 
ation of the start of this new service which is the forging of 
another link in the chaine that bind our two countries together. 


TO BUY OR NOT TO BUY 
SENATOR PALTRIDGE, Australia’s Minister of Transport, 


recently listed five main reasons why his Cabinet has turned 
down the requests by T.A.A. for two Caravelles and by Ansett 
for four Electras: (1) The internal air-transport system had been 
passing through a grave economic crisis, the rate of traffic growth 
was experiencing a decline, and the industry still had a very 
marginal rate of profit; (2) the Electra and Caravelle could not 
be operated as economically as Viscounts on the shorter routes 
of up to 500 miles which carried 75 per cent of the total Australian 
air traffic. The introduction of these aircraft on short-range routes 
could only add substantially to the overall cost of national trans- 
port; (3) there was an urgent need for a period of stability, which 
could not be achieved if both airlines were pioneering the operation 
of two entirely new aircraft types; (4) the purchase of larger and 
faster turbine aircraft at this stage would stimulate a competitive 
race for other new turbine types which could be disastrous to 
economic stability; and (5) the Viscount 800 series in which both 
airlines have been interested provided a basis for the achievement 
of a degree of parity that was regarded as an essential prerequisite 
to the purchase of large turbine aircraft types. 

Two points emerge from this: one is that the Government has 
not closed the door to the purchase of Caravelles or Electras, but 
has said that the present is not the moment to buy; the other is 
that the Government, as the body which would be asked to finance 
most of the cost of these aircraft, has had bitter past experience 
in this field. In 1952 a £3m loan was 
granted to A.N.A. to finance purchase 
of DC-6s to compete with the Vis- 
counts ordered by Government-owned 
T.A.A. It was this disparity which led 
to many of the recent difficulties (in- 
cluding default by A.N.A. on its 
interest payments). 


(Left) Signed at Ruislip on March 28— 
B.E.A.’s £7m contract for six Comet 4Bs. 
The signatories were (left) Lord Douglas 
and (right) Mr. A. F. Burke, managing 
director of de Havilland Aircraft. 
Mr. A. S. Kennedy also signed for D.H. 


On-schedule development—and August 
deliveries—of Conways for Douglas 
DC-8s is the subject of discussion 
between Mr. J. D. Pearson, chief execu- 
tive of Rolls-Royce, and Mr. N. Paschall 
(extreme right), vice-president sales for 
Douglas Aircraft Company. 
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B.0.A.C. plans to operate its first Britannia service t Detroit on 
April 18. The Mayor, Mr. Louis C. Miriani, has issued this document 
proclaiming thot date to be “Britannia Day.” 


VISCOUNT If OUT WEST 
INTINENTAL AIR LINES describe themselves in their 
annual report for 1957 as “First in the West with Jet-Power 

Flights.” Although shareholders have had to look back on an 
unhappy financial year—net profits were slashed from $584,426 
to $96,073—the future is brightened by the advent of the 
Viscount II (Continental’s unofficial designation for their Viscount 
812). The first of these 15 aircraft was scheduled for delivery 
in March, the balance being due to be delivered at the rate of 
two a month. An option is also held on an additional five. 

Continental plan to place the turboprops on to the routes 
currently being operated by the Convair fleet of six 340s and 
three 440s. The Viscount’s first service will be between Chicago 
and Los Angeles via Kansas City and Denver. To extract as much 
advantage as possible from the “potentiality of the airplane,” 
Continental have now launched their largest promotional campaign 
ever. To further this p: mme, the entire advertising account 
has been transferred to J. Walter Thompson Advertising. 

The financial commitments involved in the Viscount programme 
and in the purchase next year of four Boeing 707s have mounted 
to $50m. Such a sum has demanded more than a conservative 
dividend policy (no cash dividends were paid in 1957): hence the 
call for increased fares and the sharp rise in long-term indebtedness. 

C.A.B. route awards this year will affect Continental’s financial 
situation at about the time the Viscount comes into operation. 
In the Kansas - Oklahoma local-service case Continental have 
requested that certain low-density routes be transferred to local- 
service carriers. (C.A.L. lost $1.5m last year on short-haul DC-3 
services.) In the Southern Transcontinental case C.A.L. are 
hoping to obtain rights to fly between California, Texas and 
Florida, rather than rely upon the present interchange with 
American Airlines at El Paso. Continental also wish to see Las 
Vegas and Phoenix integrated into their network. If the impend- 
ing C.A.B. awards favour the ambitious Denver airline, then the 
Viscount II will be better placed to display its economic virtues to 
an American audience than was the Viscount I. 


CLEARING THE AIR 
EW pedestrians walking past No. 30 Curzon Street, London, 
W.1, can be aware of the significance behind a discreet sign 
labelled “I.A.T.A. Clearing House.” Since its establishment 11 
years ago this organization has handled airline business valued at 
over £1,000m, last year’s clearances alone amounting to £228m. 
The number of airlines using the Clearing House now stands 
at 85. This includes 20 U.S. domestic airlines belonging to the 
Airlines’ Clearing House, with which the London Clearing House 
conducted business last year to the value of £9m. ; 
Clearance houses work by offsetting credit and debit accounts 
between member-airlines, thus eliminating the need for cash 
payment of 88.9 per cent of transactions. In the case of ten 
airlines, the degree of offset last year amounted to 99.5 per cent. 
The airlines get good value from their membership of this club. 
Cost of the Clearing House’s services has dropped steadily through 
the years as the d of offset has been improved, and now stands 
at 34d per £100 of claims. Clearance is very rapid, accounts being 
settled on an average of 114 days after the close of each month. 
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LIKIVYE LUKI 


Shown on this map is 


O vill be used by BEA. 

VILNYUS MOSCOW wi 
U —and other foreign 
airlines—trom Scandi- 

navia into Moscow. 

Adherence to this 

; 12% - mile - wide air 

lane is rigidly enforced. 


FLIGHT 


Aeronautical Information for 


Aeroflot permission to land at Copenhagen for a refuelling 
stop on an extension of its routes to London, a major 
stumbling block in the reciprocal B.E.A.-Aerofiot London - 
Moscow service was removed. A protocol has been signed between 
the two governments which also gives S.A.S. the right for which 
they had bargained to extend their routes onwards from Moscow. 
Much more is now becoming known about Russian air-informa- 
tion services, and about the Russian regulations governing flights 
by foreign civil aircraft into the U.S.S.R. Of primary importance 
is the Russian stipulation that all flights by foreign aircraft must 
enter Soviet territory through a specified air corridor and there- 
after remain in specified lanes. The non-obligatory airways and 
advisory direct-route systems in force in this country do not apply. 
The lanes are mostly 20 km (124 miles) wide (10 km each side of 
a centre line) although in some cases the width is only 10 km. 
Deviation from these corridors is “categorically prohibited” and 
although the Russian traffic-control services say that they will give 
assistance in guiding strays back into the lane, they will not assume 
any responsibility for aircraft that leave the airway, nor will they 
guarantee their safety. Infringement of the regulations is regarded 
as a criminal offence, or, if this is not proved, an infringement may 
result in a fine of up to 3,000 roubles—about £270. 

Regulations for foreign aircraft include a list of aircraft-to- 
aircraft signals which may be made by air defence duty patrols, 
such as rocking wings three times or flashing navigation lights 
thrice to indicate “you have committed an infringement.” 

Also unfamiliar to non-Russian pilots will be the Soviet system 
of quadrantal separations, which are based on 180 deg segments. 
Working on a standard pressure-setting of 760 mm Hg (which 
closely corresponds with the 1,013.2 mb international standard 
atmosphere setting) the separation heights, in metres, from 0 deg 
to 179 deg (True) are 600, 1,200, 1,800, 2,400 and so on up to 
6,000, above which separations are at 2,000 m intervals. From 
180 deg to 359 deg (T), the separations heights are 900, 1,500 
to 5,700 and 2,000 m intervals above 7,000 m. 

On the route from Copenhagen into Vnukovo, Moscow—see 
sketch-map above—100 km (62 miles) before crossing the Russian 
border the pilot of the aircraft wishing to do so must call the 
Civil Air Fleet Air Traffic Control Service for the Riga region 
(the Russian abbreviation is R.D.S.) and ask for permission to 
cross the frontier, giving altitude and the registration of the 
aircraft; a change in altitude can be made only by permission of 
the A.T.C. service. The designated route is Grobo (requested by 
the British authorities), Ventspils, Riga, Sigulda, Karsava, Velikiye 
Luki, Klement’yevo, Ivanovskoye, ikhaand Moscow /Vnukovo. 
All these places are equipped with non-directional beacons, which 
along with D/F. fixer services at en route aerodromes constitute 
the navigational aids for the sector. The homing beacons are 
powerful and have an effective range of some 150 km. 

The Russians use regular half-hourly weather broadcast 
cedures which are given by the international synoptic codes AERO 
and TAF; wind speed is given in metres/sec and other met. infor- 
mation in metric units. tric pressure settings are given in 
mm Hg. The international Q-code is also in force and can be 
used in W/T. A point here is that the Russian morse code is 
based upon the Cyrillic alphabet which has 32 letters including 
two “soft and hard” signs. 

For aircraft going in to Moscow, after passing over Velikiye 
Luki, the established procedure is to leave the Riga regional control 


Waco on March 31, the Danish Government granted 


TO MOSCOW 


the B.E.A.-Aeroflot Services 


service and contact Moscow R.D.S. on 5642 kc/s with the call- 
sign “Dunay,” after which continuous radio contact must be 
maintained. The captain must report when entering the R.D.S. 
the aircraft’s cruising speed and height, and the time over the 
designated reporting point (using Moscow time, which is G.M.T. 
plus 3 hr) when passing over other beacons. The boundary of 
Moscow Control will normally be approached at a cruising 
level prescribed by the appropriate regional centre. When clear- 
ance has been obtained from Moscow’s Vnukovo airfield control 
service, in-going aircraft head for Klement’yevo N.D.B. at pre- 
scribed flight altitudes between 1,200 m (4,000 ft) and 2,400 m. 
Without changing altitude the aircraft then heads for the Ivanov- 
skoye N.D.B. (in the Moscow terminal area) turns on to the 
Opalikha N.D.B. and picks up the Vnukovo locator. 

Departures from Vnukovo follow the same terminal-area pattern 
until 28 km (17 miles) after passing Ivonovskoye a climb to 
900 m-1,500 m is commenced and the aircraft headed for the 
N.D.B. at Ostashevo. 

Vnukovo, Moscow’s main airport, has two concrete runways 
roughly forming a V. The longer, 06-24, has effective dimensions 
of 9,850ft by 260ft; and the shorter, 6,600ft by 130ft. The main 
runway has full instrument lighting and inner and outer marker 
beacons (outer transmitting on 290 kc/s, inner on 595 kc/s) at 
both ends, while the lighting and beacon provision on the shorter 
(016-196) runway is unidirectional. Lighting follows a type of 
line-and-bar pattern: a single line of red lights forms the lead-in 
to a first red bar; beyond this are parallel lines of red lights the 
width of the runway lights; a green (left) and red (right) bar at 
the runway threshold; and white runway lights beyond. As com- 
monly used elsewhere, runway lights at the approach to the distant 
threshold show yellow. 

Aids available to foreign aircraft at Vnukovo include I.L.S. 
(transmitted, on request, on a frequency of 109.1 kc/s for the 
localizer and 333.8 kc/s for the glide-path) but not, apparently, 
ground-controlled approach. G.C.A. with voice-patter familiar 
to Western pilots is, however, available at Vnukovo’s alternate 
airfield Kubinka, on V.H.F. Kubinka is also equipped with I.L.S. 
—of the pattern used in Russia—and instrument lighting. 

An interesting sidelight on Russia’s air-route facilities is that 
the holding pattern at e airport on which information has been 
given is substantially similar and similar procedures are used for 
the approach. A left-handed rectangular holding pattern is flown 
at a position about three miles from the runway threshold with 
the long legs parallel to the runway. General airfield circuit height 
is 1,000 to 1,600ft and aircraft separation 5,000ft. 


MOSCOW-ROUTE AIRFIELDS 


Runway 
Height Dimension: 
Airfield (ft a.s.i.) bearing (fe) Surface 
(deg) 
Basic: 
Moscow Vaukovo 669 062 242 9,850 x 260 concrete 
016196 6,600 x 130 concrete 
Riga pe 50 145/325 5,580 x 160 concrete 
Alternate: 
Moscow Kubinka 607 045/225 8,200 x 260 concrete 
045/225 6,560 x 200 concrete 
147/327 3,280 x 260 concrete 
Minsk 740 120/300 5,900 x 200 concrete 
3,300 x 500 grass 
Vilnyus ... 623 167/347 4,000 x 200 tarmac 
Velikiye Luki 328 148/328 4.000 x 300 gravel 
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FRENCH INTERNAL AIRLINE 


AFTER years of objection, primarily from the French National 

* Railways, an internal air network has at last been established 
within metropolitan France. 

The new operator, Air Inter, is a consortium formed by Air 
France, T.Al., U.A.T., Air ie and the French National 
+ ogg (S.N.C.F.), and uses aircraft chartered from the four 
airlines. 

Three services, each at a frequency of six flights week, were 
started last month: Paris - Strasbourg with ‘< ie DC-3s; 
Paris- Marseilles with U.A.T. DC-4s; Nice- Marseilles - Toulouse - 
Tarbes (or Nantes) - Bordeaux (or Biarritz) with T.A.I. DC-3s. 
A fourth service, Paris - Nice with Air France Constellations, will 
start in May. The services from Paris use Le Bourget. 


COACH AIR BY AIR CHARTER 


Tre hours, fifteen minutes from Euston Square, London, to 

* Marck Airport, Calais, was the time taken by passengers on 
Air Charter’s inaugural coach-air service on Tuesday, April 1. 
Coach-air services from Southend—essentially an extension of the 
company’s Channel Air Bridge car-ferry flights—were also flown 
to Ostend and Rotterdam for the first ume on that day. 

Among the passengers on the inaugural flight to Calais were 
the Mayors of St. Pancras and of Southend; Mr. Bernard Collins, 
manager of Southend Airport; and Mr. D. A. Whybrow, manager 
of Air Charter’s channel air bridge division. Coach passengers left 
Euston at 0955 hr, arrived at Southend Airport at 1125, took off 
15 minutes later in Bristol 170 Mk 32 G-ANVS Vigilant piloted 
by Capt. W. J. Unwin, and touched down at Calais at 1210. A 
lunch to celebrate the occasion was attended by civic representatives 
from Calais, Dunkirk and Lille. 

Spare passenger-capacity on Air Charter’s car-ferry services is 
used for the flight section of the coach-air operation. The com- 
pany’s Bristol 170s, which normally carry 15 seats, can 
be fitted with eight extra seats if required. The initial frequency 
of the coach-air services is one per day, with extra week-end ser- 
vices during July and August. Air Charter state that they intend 
to develop the operation to a summer frequency next year of one 
coach from Euston each hour. 

Air Charter’s channel air bridge flights from Southend began 
with the Calais service in 1954, and were expanded to include 
Ostend (1955) and Rotterdam (1956). During 1957 a total of 18,000 
vehicles and 50,000 passengers were carried; increases of 40 per 
cent and 85 per cent respectively on these figures are expected 
this year. During the summer peak periods of 1958, 108 services 
Loapaah resents a daily capacity of 1,100 passengers and 420 cars 
to Calais. 


CONSTELLATION TOSELECTRA 


JOCKHEED will look back on 1957 as the peak year for an 
airliner series which began almost 20 years ago. Constellation 
sales last year climbed to a record $203m—71 per cent higher than 
1956 and 54 per cent above the previous record established when 
55 Super Constellations were sold in 1955. 

Last year’s sales included 15 L.1049Gs, 27 L.1049Hs and 35 
L.1649As, a total of 77 aircraft. This year will see Constellation 
deliveries dropping to about a score L.1049Hs as production 
capacity switches to the Electra. 

eed plan to deliver 14 Electras by the end of this year, 

12 of these going to Eastern Air Lines and the remaining two to 
American Airlines. Eastern’s first aircraft will be delivered in 
tember, shortly after the planned certification date. Eastern 

ill receive a further two aircraft in October and four in 
November. December will see delivery of the first two Electras 
to American and another five to Eastern. 

American’s order was placed in May 1955, delivery of 35 
aircraft to take place during the first half of 1959. Eastern’s original 
order stipulated that 12 aircraft be delivered in 1958 and a further 


497 


28 during 1959. Each of these airlines is reported to have options 
on a further 30. Another four carriers are due to receive Electras 
next year: Braniff (nine aircraft) and National (23) in the spring; 
K.L.M. (12) and Western (nine) in the autumn. 


DROPPING IN AT THE RACES 


IVATE pilots receive perquisites infrequently enough to make 
an additional facility very acceptable. Just before Easter, a new 
airfield within the motor racing circuit at Goodwood received a 
licence from the M.T.C.A., and about 30 light aircraft were 
expected for the Easter Monday meeting. The airfield, which will 
be open all the year round, should prove very popular with motor 
racing enthusiasts; for flying to a race meeting is a very satisfac- 
tory way of avoiding the inevitable road congestion. ere are 
two grass landing strips, one 2,300ft x 150ft sited 034/214 deg T, 
and the other 2,280ft x 150ft at 098/278 deg T. 
Flight’s Gemini looked in at Goodwood recently and found the 
signals area and windsock very clear, the strips well marked and 
—as a result of much levelling—reasonably smooth and level. 


MORE COMPETITION IN FLORIDA 


‘THE C.A.B. decision in the Great Lakes/ South East service case 
is hardly designed to please Eastern Air Lines. Northwest has 
been awarded the plum route, Chicago - Florida, over which 
Eastern and Delta already operate. Delta’s service from Florida 
to Cincinnati has been extended to Detroit, and T.W.A. may now 
link Florida to St. Louis, these two routes both being former 
Eastern preserves. A new route, Buffalo to Florida via d 
and Pittsburgh, has been awarded to Capital. 

For Eastern, suffering from the effects of bad weather in Florida 
and of increased competition from National and Northeast, these 
awards must be discomforting. But Northwest and Capital in 
particular have cause for gratitude. 


COOL BLANKET 
N the annotations to the double-page cutaway drawing of the 
Comet 4, on page 423 of Flight for March 28, we referred to the 
jet-pipe blanketing as Refrasil asbestos/aluminium covering. The 
British Refrasil Co., Ltd., of Stillington, County Durham, point 
out that Refrasil blanket is a pure silica high-temperature insula- 
tion material—which, they state, will stand temperatures far higher 
than asbestos—and is covered in stainless steel, not aluminium, 
sheet. 


BREVITIES 


“TH Maltese Government boycotted the recent opening of 
Lugqa’s new terminal building as an expression of dissatisfaction 
3 Britain’s failure to allow Malta jurisdiction over civil aviation 
airs. 
* * 


An air agreement has been signed between Bulgaria, Denmark 
and Norway. i 


Mr. F. W. Reeves is to succeed Mr. G. N. Roberts as general 
manager of T.E.A.L. on May 31. 


* * 
Bombay’s new air terminal, which cost Rs.45m (£3.4m), is now 


The Government of Nepal has appointed a five-man council to 
advise on the regulation and development of domestic air transport. 


* 
A 24-hour strike by French air traffic control officers stopped all 
: * * * 


Letters carried on Irish Air Lines’ inaugural Transatlantic flights 
will bear stamps impressed by a special cachet and may be enclosed 
in suitably inscribed first-flight covers. 

* 

B.O.A.C. aircraft have been chartered by U.N.O. to —y out 
replacement of about 1,000 troops stationed in the Gaza Strip. 
The operation, using Argonauts and Constellations between Beirut 
and Scandinavia, was due to start this week. 

The Royal Aeronautical Society’s Third Air bags oy course, 
held at Oriel College, Oxford, is due to end today. It has been 
attended by 69 students of various nationalities, who have been 
addressed by some 27 guest lecturers and speakers. 


Reproduced from the Japanese magazine “ Airview” is this first picture 
of Republic's 77,500 Ib Rainbow. Official information from Republic 
about their new turboprop has yet to be released. 
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Private 
Pilot’s 
Dilemma 


By MICHAEL J. DIBLE 


The Proctor 2 flown by the author: a recent 

portrait. In the flight described in his article 

bod weather was encountered between Paris 
Croydon. 


During the recent correspondence in “Flight” about the private 
t, his trials and victimization, argued on the one side by a 
ful of private pilots and on the other side by airline pilots, 
instructors and controllers, many hard words were used about the 
M.T.C.A. The Minis have, no doubt, followed the trend 
with interest, but so far ame replied—perhaps because they 
are not sure who should do s 
This article is offered as a ‘per ersonal description of an event in 
which force of circumstance led the pilot into flight conditions 
outside the limitations of his licences. He was well aware, at the 
time, that what he had to do in order to ensure the safety of his 
passengers constituted a breach of regulations, and that know- 
ledge, in itself, did not help him. However, the article concludes 
with a description of the subsequent developments and it is left 
for the reader to judge how much of the criticism is justified. 


NE Sunday in November I was in Paris with some friends, 
having flown over the previous day in the Proctor. About 
lunchtime I had gone out to the airport, as pilot, to check 

over details and report back to the crew if the weather was suit- 
able for a return trip that evening, All was well, and the party, 
_ ilot, moved off to watch a rugger match. Take-off was 

led for 1600 hr and we should probably complete the first 
i of the flight in daylight. 

After lunch, and a check over the aircraft and its equipment, a 
further visit to met. gave much the same forecast, and so the flight 
be lanned special VFR via the Pas de Calais and south-east 

to Croydon. Weather in London was given as wind 

NE E., 20 kt; 1,500-2,500ft cloud-base; and a visibility of eight kilo- 

= Weak frontal activity was shown between Beauvais and 
ais. 

After the take-off in the half-light, course was set for the coast 

ith a fair amount of turbulence low down but a cloud-base of 
about 2,500ft. As ex , due to the weak front, this deteriorated 
in patches to about 1,200ft. reading went well and we were 
on track by the time we picked up the Le Touquet light, three 
miles to the south-east and about five minutes late on E.T.A. 
because of a stronger headwind component. 

Shortly after that, while maintaining 1,200ft, all sight of lights 
was lost in cloud, which was uncomfortable but not unexpected 
in that area. Though we had listened for the London weather 
ek earlier, the range was too great for us to pick them up. 

On E.T.A. I altered course for eness, assuming a quick 
— of lights below to be Boulogne. (Probably they were 
clot, seven miles south of Boulogne.) 

We now settled down at 1,500ft in eight ths cloud and 
tried to call London on the F.I.R. frequency. signals were 
reported as strength two, distorted. This was discouraging, as we 
had been given strength five by the tower before take-off. Con- 
versation was slow and tedious. 

Just then the bomb burst. London gave the station weather 
reports with casual abandon. There was no aerodrome open to 
us with an eight-eighths cloud-base higher than 600ft! Rain and 
poor visibility were also mentioned. 

If Le Touquet had been 


y behind—and in any case how would we 
find it or be sure that the weather would hold fair? 
The Southend weather was not given, but was passed on 


request. This was four-eighths at 700ft. I cancelled the flight plan 
to Croydon and filed another for Southend, at the same time asking 
for a radar approach. The navigator set about trying to raise the 
Chatham range on the range receiver, our only other aid, with an 
ident. of MVM. There was no MVM. MVH yes, but no MVM, 
and it was no use willing four dots to read “M.” To say that there 
was anxiety in that small cabin would be an understatement. Why 
no Chatham range? Could we be miles out in our navigation? 
Was that in fact the Le Touquet light which we had seen 20 
minutes ago? Of that I had been sure, having made a list of all the 
marine lights within-a 50-mile radius. 

Turbulence tossed the aircraft around, and the magnetic com- 
pass wandered about wildly (a Proctor is notoriously unstable in 
yaw). The A.S.I. stuck, then flickered sluggishly as water con- 
tinued to fill the pitot line. A fuel gauge kicked twice and returned 
irrevocably to zero, as some intermittent contact got the upper 
hand. I stared at the altimeter again to make sure fos not mis- 
reading it, swallowed hard—and returned to the worthy Sperry 
artificial horizon and directional gyro. But where were we? 

London came in again with Croydon’s latest weather, which 
had gone up to eight-eighths at 800ft and 1.4 miles with smoke. 
That was the best of the lot (though only by 100ft) but, in addi- 
tion, I was familiar with Croydon and some of its procedures, 
and so I elected to continue to Croydon. Asked for an estimate, 
I made a wild guess and put the cards on the table by asking 
whether anybody’s radar could see us, saying that our position 
was uncertain. t might have added “and most uncomfortable,” 
but refrained. 

Although we carried 23 frequencies, none of them corresponded 
to any that were asked for. Finally, in desperation, and after 
silences which seemed to last for eternity, I was told to call the 
R.A.F. on 125.5 Mc/s. 


Pause for Reflection 


At this point there was a little pantomime with the torch. The 
Proctor’s cockpit lighting leaves rather a lot to be desired, and 
a torch is essential. Pilot asks navigator for torch, who tells pilot 
he already has it! No, navigator has it! You know how it goes. 
When the beastly thing was eventually found (in the pilot’s lap 
of course) 125.5 Mc/s was selected and a call went out into the 
night with the doubtful call-sign of “R.A.F.” 

After the third attempt without reply, the priority was stepped 
up to PAN. One’s sense of humour was becoming strained. 
Bitterly, with visions of dramatic unanswered farewell messages, 
we returned to 126.7 Mc/s to ask why there was no reply. 
checked and said that the R.A.F. were still waiting for us on 
one-two-ONE five. Such was the quality of the radio. 

Incidentally, the Civil Air Pilot makes no mention of this fixer 
service—which I think it might do, because there are one or two 
points which need clarification. But let me not digress. 

This was Uxbridge, and they too reported our signals very 
weak, before asking for a long transmission. There followed 
another request for a further count and a hesitant voice then said 
they made us five miles south-east of Hastings—Class C. Class C 
means + 50 miles! But that might put us on the other side of 
London! Surely they could do better than that with a little 
imagination, and I so dearly wanted to be told more exactly. 
Even if the operator did not believe it himself, I would. (At the 
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time we did not know the R.A-F. definition of the Class C posi- 
tion, which at the low altitude would have been a very good fix.) 

Shortly after this we had our only break in the cloud and saw 
directly below a well-lit coastline. In an endeavour to dive 
through the hole, we came down to about 900ft, but it was too 
small and soon cloud swallowed us up again. A 180 deg turn 
failed to find it, so the Proctor laboured back to 1,500ft. 

Again Uxbridge was called for a fix and this time they made 
us seven miles north-west of Hastings, again Class C. Trans- 
ferring the first fix, the navigator decided they were quite good, 
and that we were established between Airways Amber 1 and 
Amber 3. It now seemed that the best course of action was to 
climb and try to improve on the class of fix. 

At 4,000ft we called for further fixes, and these too tied up well 
with our dead-reckoning, though there was no improvement in 
the class reported. Ironically enough, Uxbridge then asked if we 
required further assistance. 

Reluctant to leave this, our only aid, I thanked them and 
changed to Croydon Approach, but I received no reply. 

I was now relying completely on the navigator, whose ability 
under stress I did not know, but who was actually doing very 
well. However, I felt I should check the courses he gave me. 
But a Proctor will not fly by itself for long, especially in turbu- 
lence, and to leave the instruments for a few seconds to glance 
at the map is a dangerous business. Each time I looked up, the 
artificial horizon bar had adopted some unaccustomed position. 
Once the ominous shudder of stall-warning caused me to drop 
everything with a start, and retrieve the horizon bar from the 
bottom of the instrument. A constant-speed propeller covers up 
the tell-tale labouring note of the engine. 


Engine Takes a Hand 

Suddenly the engine started to run rough. The same frantic 
search for the torch to glance quickly over those instruments not 
illuminated by the cockpit lights. Sleouens switches were tried, 
tanks changed, and a search made of the leading-edges for ice. 
With white-painted wings, this did not reveal much, but the out- 
side air thermometer still showed a couple of degrees in hand. 
After exercising the propeller the engine seemed smoother, but 
still not quite happy. Earlier a tendency for carburettor icing had 
been noticed and warm air selected. 

As we headed, by dead reckoning, for East Grinstead, the 
Croydon Free Lane reporting point, we were out of radio con- 
tact; and the ominous approach of the London Control Area with 
its 1,500ft base did not ease one’s troubled mind. In the back seats, 
a bottle of brandy was alternating with the one head-set, which 
has to be shared between the two passengers. 

The continued silence from Croydon began to shake my faith 
in the D.R. Were those fixes a really bad Class C? Surely we 
should raise Croydon by now? What if the set had packed up? 
This last thought was too horrid to contemplate. The cloud 
would probably be on the ground over the North Downs, and 
there were numerous high masts which came to mind. 

Just when I thought it was time to return to 121.5 Mc/s 
Croydon came up faintly and, after a much-repeated conversation, 
told me that our signals were too weak to give a QDM. Being 
anxious to drive the point well home, I repeated my request for 


a radar approach, passed previously via the F.I.R. controller, 


and then gave a “guestimate” based more on distance judged by 
radio-signal strength than on dead-reckoning. 

Checking and rechecking the course to allay visions of drifting 
off into the night accompanied by fading and dramatic radio 
messages, it was found impossible to set the gyro to within 
10 deg of the magnetic compass, due to the turbulence. The esti- 
mate for East Grinstead came and went and still Croydon could 
not give us a QDM. But the navigator, who must have been 
suffering the most appalling agony by now, seemed confident. 
“That’s good,” he would say from time to time, but I felt ashamed 
of any efforts to maintain course and height within Instrument 
Rating limits. 

At last Croydon Homer answered with a QDM, and no one was 
more surprised than I to realize that it actually put us inside the 
free lane. This was better. Course was adjusted to edge into the 
middle, and height reduced to 1,250ft, which was the normal 
maximum for the lane. On being asked by Approach for my 

t conditions and replying “1,250ft I.M.C., 
told to ETA tr 

Delayed on E.T.A. by a stronger headwind, and probably bei 
further south than assumed, the approach to 
take an age, and I inquired anxiously if the radar was working. 
The reply that radar had been alerted left little to do except sit 
and wait. Agonizing minutes dragged by during which Croydon’s 
- did not seem to get any stronger. This was pointed out, 
whereupon someone must have been dispatched to turn up the 
wick, for in a few seconds they came through strength five. 

By now airborne time was nearing two and a half hours, of 
hich the last hour had been on instruments with only the one 
visual break. My real worry was the serviceabil'ty of the V.H.F. 


set. Without this we should be very badly placed indeed. 
BS ow: suddenly the voice I had been longing for broke in. 
“Echo Hotel, this is Croydon Direction, turn night on to 30 deg.” 

Whoopee, we are in—I could now relax and let the other fellow 
bring us in. All I had to do was to follow instructions. I warned 
him that the gyro was probably ten degrees in error, but the 
warning was brushed off as a mere detail which could easily be 
overcome. 

“You are now on a left-hand base leg for three zero, turn right 
right on to three-zero-zero.” This was odd, but I was confident of 
the instruction and assumed that the downwind space was 
limited and a three-quarter turn away would give more room 
for finals. 

Two corrections of heading followed, then we were told that 
we had 24 miles to go and should descend to 750ft, having pre- 
viously been given 550ft as a minimum. 

Imagine the relief when the cloud began to break and glimpses 
of the lights of South London appeared. Worries about the sur- 
vival of the radio vanished with the cloud when, at just under 
800ft, we broke clear in slight drizzle and there ahead was the 
flashing-light ident. beacon, hardly recognized before the two 
rows of runway lights came up—showing us to be perfectly 
lined up and corrected for considerable drift. I was determined 
now at least to make a decent landing—but the passengers could 
not have been impressed as we clipped the edge of the famous 
Three Zero hole. 

As the Proctor splashed slowly through the mud, exhaustion 
manifested itself when I automatically turned left after acknow- 
ledging instructions to clear right. 

Some years ago it was my misfortune to be caught out by a 
gale in a small yacht in the Channel. —_. weather information 
had been misleading, and for twenty-four hours the boat was 
hove-to without showing lights. After the storm, temporary 
repairs were carried out, and we made harbour without a thought 
for infringements of the law. But in the air it is different. 

Many questions were asked at Croydon. Everyone concerned 
had a different idea of what should have been done. It all seemed 
so fatuous to my tired mind, when they might have congratulated 
themselves on their achievement. 

Two months went by before anything further was heard about 
the incident, and then the usual letter arrived from M.T.C.A. 
inviting me to offer an explanation. The Ministry’s view was that 
insufficient information about the weather had been obtained 
before take-off, as required by Rule 9(2) of section III of 
Schedule II of the Air Navigation Order 1954. There followed 
an interesting interview with a Ministry gentleman who—for- 
tunately—turned out to be a pilot. 

The thing that really overawed me, however, was the thickness 
of the file clearly marked BREACH OF REGULATIONS, together with 
the aircraft type, its registration and the pilot’s name. 

This contained reports from all sources, radio-tape transcripts, 
and a map with our track and heights plotted. Mercifully there 
was no violation of any airway, and the track was no mean credit 
to the navigator, especially in view of the very limited aid avail- 
ae ~y the cramped and badly lit conditions under which he had 
wo 

Someone had done a lot of work compiling and sifting for that 
file, and it did strike one as odd that the pilot in question should 
not have been consulted until it was almost complete. I came 
away from that interview with no definite conclusions, except a 
feeling that it would not be necessary to give up private flying. 

A few days later, the interviewer took the trouble to ring me 
up to point out one or two details, and to say that the Minis’ 
would be taking no further action. A letter to that effect followed. 

I wonder what will happen to that file 


OLYMPIA 419 DEBUT 


With David Ince at the controls, the first flights of the new 
Olympia 419 sailplane were made from Thruxton Aerodrome 
on Saturday afternoon, March 29. Designed and built by Elliotts 
of Newbury, Ltd., this aircraft will be flown by Lt-Col. Anthony 
Deane-Drummond in the 1958 Wosld Gliding Championships. 

A full range of handling tests was carried out during four flights 
amounting to about two hours’ duration. These included spins, 
loops, turns and straight glides, and the machine’s handling 
characteristics were reported by the pilot to agree excellently with 
those predicted. It may be recalled that the new nineteen-metre 
aircraft is the fourth in the Olympia 4 series, its immediate pre- 
decessor being the 403 flown by . Anthony Goodhart in last 
year’s national contests. 

The initial batch of Olympia 419s will comprise three machines. 
In addition, two examples of a smaller version, the fifteen-metre 
415, are under construction by Elliotts, at least one of which will 
be flown by a British pilot in the standard class at the Leszno 
world championships in June. Other types being considered for 
use by the British team in the standard and open categories 
respectively are Slingsby’s Skylark 2 and Skylark 3. 
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HEN the Queen attended the 

dinner marking the 40th anni- 

versary of the Royal Air Force, 
held at Fighter Command headquarters 
at Stanmore on April 1, she said in pro- 
posing the toast to the R.A.F. :— 

“Forty years ago my grandfather created 
the third fighting Service of the Crown— 
the Royal Air Force, to which I and my 
family are here to do honour tonight. 

“Spring, 1918, at a bitterly critical stage 
of the First World War. Only ten days 
before, the enemy had launched his last 
great offensive in France: and our squad- 
rons were fighting desperately, with the 
armies on the Western Front, to stem the 
tide that threatened Paris and the Channel 
ports. 

“This may seem a long time ago, but 
around this table tonight are men who were 
serving in the old air Service of the Empire 
at that time. They have seen history made 
in those 40 years. The vision and deter- 
mination of a few great men like Field 
Marshal Smuts to found the new Service 
in that grim spring of 1918 gave the free 
world a fighting chance a generation later. 

“In the years between the wars the 
young Service was built up under the in- 
spiring leadership of Lord Trenchard and 
undertook increasing responsibilities all 


over the globe. It pioneered a new tech- 
nique of restoring and maintaining order 
on the wild fringes and in the mandated 
territories of the Middle East. It busied 
itself with all kinds of humanitarian activi- 
ties—largely unknown to people at home. 
In doing so, it blazed the air trails across 
the Atlantic, through Africa and through 
Asia to Singapore and beyond—the 
nucleus of that vast network of air highways 
that are now traversed daily by the airways 
of the world. 

“Then in 1940 was fought the Battle of 
Britain, which rightly takes its place with 
Trafalgar and Waterloo among the decisive 
battles of history. I and the rest of my 
generation will always remember with 
pride that we lived through those weeks 
of courage which have become an epic. 

“Here in this place, surrounded by the 
—— of so many who fought in that 

tle, there is still some of the atmosphere 
of those great days nearly 18 years ago, 
when we looked up to see the summer sky 
criss-crossed with the vapour trails of 
fighter aircraft. 

“Five years later, the crash of bombs and 
roar of guns were stilled. During those 
years the small pre-war Regular Air Force 
and the few Auxiliary squadrons had been 
multiplied by a million volunteers—from 
these islands, from all the countries of the 


Another view of the 
top table at the 40th 
anniversary dinner, 
showing Marshal of 
the R.A.F. Sir Dermot 
Boyle; the Queen 
Mother; Marshal of 
the RAF. Sir John 
Salmond; the Duke 
of Gloucester; and 
Marshal of the R.A.F. 
Tedder. 


FLIGHT 


H.M. the Queen at the R.A.F. 40th anniversary dinner held at the Headquarters of right Command on April 1, with (from right to = Mr. George 
Ward, Secretary of State for Air; the Duke of Edinburgh; Marshal of t 


SERVICE AVIATION 
The Queen Dines with the R.A.F. 


R.A.F. Lord Newall; and Princess Mar rgaret 


Commonwealth and Empire, and from so 
many allied nations whose lands had been 
overrun by the enemy and whose one ambi- 
tion was to continue the fight. Joined after 
Pearl Harbour by the splendid squadrons 
of the United States air services, they had 
fought our enemies to a standstill from 
Berlin to Burma, and won the air 
supremacy which ensured the final victory. 
“All that is a proud history, but our 
concern now is for the future. I suppose 
there has never been a time when new 
ideas and achievements were coming for- 
ward so quickly. The old leather flying- 
coat and helmet of the early days have 
already given way to the pressure suit: we 
can be sure that when we celebrate your 
half-century the Service will look different 
from what it does today. But the task will 
be the same—to prevent war by being 
prepared to frustrate any knavish tricks. 
“T am certain that on your fiftieth birth- 
day, those who are left of that cheerful 
band of officers and airmen who remember 
the Service from its earliest beginnings, 
will look with admiration upon a new 
generation of young men and women, fly- 
ing the aircraft, controlling the missiles, 
the magically complex tech- 
uipment of a Royal Air Force that 
< still be young in spirit. And it is to 
that spirit and to your great Service that 
I now ask you to rise and to drink a toast.” 
The Secretary of State for Air, Mr. 
George Ward, in proposing the Loyal 
Toast, said that the R.A.F. welcomed—as 
it had always welcomed—the challenge of 
the future. The way ahead might be 
arduous but it still leads to the stars. 


N.I. Appointment 
ON Friday next (April 18) G/C. C. E. A. 
Garton is to take over as Senior Air 
Force Officer, Northern Ireland, and com- 
manding officer of R.A.F. Aldergrove. He 
succeeds G/C. R. H. C. Burwell, who be- 
comes Group Captain Operations at Head- 
quarters, Coastal Command. 
G/C. Garton was R.A.F. adviser on anti- 
submarine operations with the Portuguese 


Cup winners’ smiles at Richmond, N.S.W., 


when the Australian Minister for Air, Mr. F. M. 
Osborne (second from left in the group above), presented the Duke of Gloucester Cup to No. II 


Sqn. as the most proficient in the R.A.A.F.; and in London when A.V-M. Sir George D. Harvey, 
A.C.A.S. (Training), gave F/L. L. S. Naile ‘the trophy awarded to the highest individual scorer 
in the sixth annual R.A.F. Aircraft Recognition Competition, won by Fighter Command for the 
third time in succession. With Mr. Osborne in the R.A.A.F. group are (left to right) A. Cdre. 


C. D. Pearce, A.O.C. Richmond; W/C. P. J 


McMahon, C.O., No. 11 Sqn. (three of whose 


Neptunes last year flew round the world); si AV-M. C. D. Candy, A.0.C. Home Command. 


Air Force for three-and-a-half years until 
September 1957, and had some years pre- 
viously been Air Attaché at Lisbon. 


R.A.F.A. Report 

N his foreword to the R.A.F.A. annual 

report (to be presented to the annual 
conference in Edinburgh, May 31-June 1) 
the chairman of the Association’s national 
council, Air Marshal Sir Robert Saundby, 
says that during 1957 the R.A.F.A. welfare 
services were more extensively used than 
ever and ties with other ex-Service organ- 
izations have ar further strengthened. 
The number of pension cases handled 
(1,703) was a slight increase on the pre- 
vious year’s total; membership has fom 
maintained at much the same level. The 
hon, treasurer’s report comments that the 
accounts for 1957 “reflect a very satisfac- 
tory position.” 

Benevolent Fund Expenditure 
(VER £8m has been spent by the R.AF. 
Benevolent Fund on relieving distress 
— past and present members of the 
and W.R.A.F. and their dependants 
since it was set up in 1919, Expenditure 
is currently running at over £4m a year 
and each year brings forward many new 
cases—over 5,000 in 1957—in addition to 
those already being assisted. 

A.V-M. Sir John Cordingley, the Con- 
troller, in giving these figures recently, said 
that when it was realized that the fund is 

spending approximately £1,500 a day, the 
need for continued financial help from the 
public becomes apparent. “A high rate of 
expenditure is anticipated for a very long 
time to come and indeed may not reach its 
peak until those who fought in the 1939-45 
war, and the widows of those who fell, 


by 
month that with the addition of £451 
received during Feb the total from 
1957 Battle fe of Britain Week activities by 
R.A.F.A. branches is now £14,015. 


R.A.F. Postings 

AMONG new appointments recently an- 
nounced by Air Ministry are the 

following : 


Briggs to RAP. Akrotiri, Cyprus, 
for administrative duties; E. R. H. Caven to 
R.A.F. Jurby, for administrative duties; E. W. 
Deacon to H.Q., No. 19 Group, for Air Staff 
duties; W. T. Ellis to No. 5 M.U., to command; 
A. Fry to Air Ministry, for duty | in the Depart. 
ment. of the Air ember for Supply 
S. C. Ladyman to R.A. 

to command the Administrative Wing; 
RG. K Smith to the USAF. Armament 
Ek Centre, on exchange duties; 
R. Stevenson to AAFCE, for staff duties; D. J. 
Walliker to Air Ministry, for duty in the 
pe eee of the Air Member for Suppl ly 
Organization; M. E. Claxton to R.A. 
for education duties; 
F. Cardington, f ‘or 


administrative duties; N. T. Robinson to 
H.Q., No. R.A.F. Police Disuice for provost 
duties; J. A. D. Sturges to Air Ministry, for 
duty in the Department of the Air Member for 
Supply and Organization; F. Walker to H.Q., 
No. 224 Group, Malaya, for staff duties. 

S/L.s J. L. Aron to Air Ministry Unit, for 
accounts duties (with acting rank of wing com- 
mander); C. A. Rennie to H.Q., 2nd A.T.A.F., 
for staff duties (with acting rank of wing com- 
mander); H. G. Davies to No. 2 F.T.S., R.A.F. 
, erston, as Chief Instructor (with acting rank 

wing commander); J. G. Roberts to R.A.F. 
St. Mawgan, for flying duties (with acting rank 
of wing commander); S. Slater to H.Q., Trans- 
port Command, for air staff duties (with acting 
rank of wing commander). 


Forthcoming Reunions 
ON Saturday, April 26, Vy 36th (all 
of R.N Seaplane 


body- 
ing past and present members of No. 269 
Squadron—is being held at Stewarts’ 
Restaurant, 191 Victoria Street, London, 
S.W.1. The hon. secretary is W. Cc. 
Shilling, Esq., Selgrove, Kewferry Drive, 
Northwood, Middx. 


* * * 7 * 


On Saturday, May 17, _ H.Q. Bomber 
Association is 
holding its 13th annual Am... at H.Q. 
Bomber Command, R.A.F. High Wycombe, 
Bucks. Any member who has not received 
details of this reunion may obtain them by 
applying to the hon. secretary of the 
Association at the above adacess. 


Branching Out 
EVELOPED in close co-operation with 
the R.AF. Institute of Aviation Medi- 
cine at Farnborough, a “tree escape gear” 
for paratroopers s been produced by 
Auster Aircraft, Ltd., which—it is claimed 
—enables a safe descent to be made from 

the tallest of trees. 

Less than five inches long and weighi 
only a few ounces, the device is attach 
to a harness worn round the waist. Run- 
ning through the escape apparatus is 200ft 
of nylon tape, one end of which is attached 
to the parachute harness. If he falls into 
a tree the parachutist merely releases him- 
self from this harness and the nylon tape 
then runs smoothly through the escape 
gear, a light touch with one hand being 
sufficient to control the rate of descent. 
This tape is stowed in a pack worn by the 

hutist and has a breaking point of 
2,250 Ib—ample strength forthe lad tha 


° The Special Air Service Regiment has 
found that the problem of how to get para- 
troopers —_ down from trees still exists. 
About half those dropped into Malayan 
jungle successfully penetrated the treetops, 

acing a erous drop to the ground 
before they could go into action. 
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The om has approved the appoint- 
ment Queen Elizabeth the een 


Mother as Air Chief Commandant of the 
W.RAAF. 
* * * * 

The Minister of Defence, Mr. Duncan 
Sandys, inspected Nos. 80, 87 and 213 
Squadrons at R.A.F. Bruggen during his 
recent visit to West Germany. 

* * * 


A. Cdre. Sir Frank Whittle’s notes and 
experimental records are to be kept by the 
R.A.F. Technical College, Henlow, where 
he was once a student. 
* * * * 


The former R.A.F. airfield at Tatenhill, 
near Burton-on-Trent, has been bought by 
the Duchy of Lancaster for £10,000, It is 
intended to continue using the land for 
agricultural purposes. 


A history.of No. 85 Squadron is being 
compiled and any ex-members who 
possess and would like to contribute rele- 
vant information or photographs (which 
will be returned) are asked to send such 
matter to the Adjutant, No. 85 Squadron, 
R.A.F., Church Fenton, — Yorks. 


* * 


The R.A.F. Benevolent Fund last year 
received £3,013 from lighter-fuel boxes in 


clubs, hotels and public houses aa 
out Britain. Since scheme was started in 
1949 the Fund has benefited by £37,258 
from the boxes (which are installed in some 
30,000 —e after the payment 
of maintenance and all ee 

* * 

Vacancies will occur during the next few 
months for 1,300 young men (aged 15 to 
174) to train for advanced ground trades 
in the R.A.F. Seven hundred boy entrants 
are needed to start training in June and 
500 aircraft apprentices and 100 adminis- 
trative apprentices to begin training in 
September. Details can be obtained from 
A.M. pamphlets 339 (for apprentices) and 
340 (for boy entrants), obtainable from 
R.A.F. recruiting centres. 


What the well-dressed Scimitar pilot wears: 
@ one-piece immersion suit and a Martin- 
Baker Mk 4C ejector seat being demonstrated 
by Lt. J. G. Beyfus at R.N.A.S. Ford. He is 
wearing a G-harness beneath the suit and a 
special feature of the seat is its combined 
release for parachute and harness. 
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THE INDUSTRY 


Plates for Integral Machining 


DURING the past few weeks over half a million pounds’ worth 
: of new production equipment has been put into service at the 
Rogerstone, Monmouthshire, works of Northern Aluminium Co., 
Ltd. The major part has been installed to meet the needs of the 
aircraft industry, specifically for high-strength aluminium-alloy 
plate in the large dimensions necessary for integrally machined 
skins; and large plates, but in medium-strength alloys, are also 
being produced for the shipbuilding industry. 

Noral aircraft plate is produced initially by first hot-rolling cast 
or pre-forged ingots. The resultant billet is then heat-treated in 
a large new bottom-loading furnace with a quenching-tank 
beneath. Built by Stordy Engineering, Ltd., to Northern 
Aluminium specification, the furnace is of the electrically-heated, 
air-circulating type, with a total heater rating of almost 1,500 kW. 
The furnace and quenching-tank—the latter with a useful capacity 
of 60ft long by 6ft wide by 15ft deep—are fully mechanized in 
operation and together permit complete solution treatment and 
artificial ageing, with annealing if necessary. 

The quenching process inevitably sets up internal stresses in 
plate of the dimensions here produced, stresses which could lead 
to serious distortion during machining of the plate by the aircraft 
constructor. After the quench, therefore, the plates are subjected 
to a contro!led stretching operation to give a minimum of 1} per 
cent permanent elongation. 

This operation is performed by a machine which—as we saw 
during a recent visit to Rogerstone—is probably the most impres- 
sive of all the new pieces of equipment in the works. Designed 
and built by the Loewy Engineering Co., Ltd., it has a rated pull 
of no less than 4,000 tons, and can apply a controlled stretch to 
light-alloy plates (up to 50ft long, 10ft wide and 6in thick) with 
a maximum cross-sectional area of 200 sq in. The jaws which grip 
the plate at each end are operated by 400-ton hydraulic rams, while 
the two main stretcher rams—which, with 7,000 lb/sq in 
hydraulic pressure, can exert a maximum pull of 6,000 tons—are 
each of 36} diameter. An elaborate shock-absorbing system is 
incorporated to prevent damage to the machine in the event of 
a plate tearing. 


Northern Aluminium’s new plate-stretcher. 


Two other major items of equipment complete the plate- 
production piant. One is a saw for trimming the stretched plate 
to size. Made by Wadkin, Ltd., it is powered by a 75 h.p. motor, 
and the tungsten-tipped circular saw (itself fed forward by 
a 6} h.p. motor) can slice through a six-inch-thick plate of Noral 
26S, a high-strength aircraft alloy, at 90in/min. Spanning the 


’ saw-table is a 68ft beam weighing 20 tons and carrying 18 pairs 


of hydraulic jacks which press the plate firmly to the table. 

The final piece of equipment is an ultrasonic flaw-detection 
installation by Curtiss-Wright of America. Operating on the 
immersion principle—the plate is laid in a tank of water 54ft long, 
14ft wide and 3ft deep—it depends on the use of probe units 
which, mounted on a two-directional travelling carriage, scan the 
whole area of the plate, directing into it the ultrasonic wave to give 
echoes that are re uced visually on oscilloscopes. Twe oscillo- 
scopes, operating in plan and elevation of the workpiece, show the 
operator the exact location and size of any internal flaw. 

In view of the potential consequences of an undetected flaw in 
material for skin-machining—expensive scrapping at the produc- 
tion stage, or the possibility of something even more serious when 
the aircraft goes into service—the need for meticulous testing of 
this kind scarcely needs emphasis. 

A detailed description of the new equipment and will 
be found in the May issue of our sister-journal Aircraft Production. 


Keeping them Clean 


AIRCRAFT cleaning preparations are a speciality of Valay 
Industries, Ltd., of 186 Campden Hill Road, London, W.8, 
and their “Jove” range now consists of four principal products. 

K2 Wadpol (to D.T.D. 900/4438) is an impregnated wadding 
for quickly removing corrosion and weathering effects from sur- 
faces, either polished or painted, without damage; Aerowash addi- 
tive is a compound which, added to wash-down water, speedily 
removes grease and grime; Acrowax is a lightweight high-gloss 
wax finish, for high-speed aircraft, applied by cloth or spray and 
giving a durable weather-protective finish (it may also be used 
as a preservative for stored parts); and Aeroval is a non-inflam- 
mable cleaner for cabin interiors, designed to remove dirt and stains 
from a wide variety of materials, including leather, leathercloth, 
plastics and carpeting. Wadpol is supplied in 7-gal cans and the 
other three products in 1-gal cans, four cans to a carton in each 
instance. 

Among users of these products are the Royal Air Force (includ- 
ing the Queen’s Flight) and Commonwealth Air Forces, the 
U.S.A.F., B.O.A.C. and a number of other major airlines, and 
leading aircraft manufacturers. 


Abrasion-resistant Nickel 


N London on March 31, Metachemical Processes of Crawley, 
Sussex, introduced micrograin nickel, a new type of material 
which, although extremely hard, is very flexible. This material, of 
0.00001-2in grain size, represents a striking advance in the science 
of electrical deposition. It can be controlled to be extremely hard 
(up to Brinell 600) and it does not appear to work-harden under 
repeated reverse bend tests, although only limited investigation 
has yet been carried out. The deposition coating, which is depen- 
dent for its grain size upon the grain size of the base metal, has so 
far been made in a nickel-electroform with the metal deposited 
electrically in a standard nickel sulphate bath on to a resin base, 
after a flash coating of copper has been deposited. This coating, 
several millimetres thick, is electrically conductive. 

The first application of the process has been the production of 
very strong protective sheaths for propeller de-icing elements. 
A master mandrel of metal is prepared by casting from the 
contours of the propeller, the conductive plastic coating is applied 
and then the nickel is deposited electrically. A heavier thickness 
(about 0.025in) at the leading edge is formed naturally. The 
process can be worked with other metals. 


Fire-extinguisher Hose 


A NEW fireproof flexible metallic hose, designed to meet 
A.R.B. and C.A.A. requirements for piping in aircraft fire- 
extinguishing systems, is announced by Power Auxiliaries, Ltd., 
of Swindon, Wilts. Shown in the accompanying photograph is 
one of the tests to which the new hose and its union fittings was 
subjected during the development period. Fixed in a vibrating- 
rig, the assembly was subjected for 15 min to a temperature of 
2,200 deg F generated by three gas flames directed on the union. 
A 12-lb Graviner extinguisher was then discharged through the 
hose. It is stated that it remained undamaged by the thermal shock 
of the cold fluid and was found to be completely fit for service at 
1,000 Ib/sq in. 


Testing Power Auxiliaries’ fire-extinguisher hose under vibration and 
heat (see news-item above). 
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The future starts NOW \ 


HERE IS A SILICON TRANSISTOR. Already in full production at Texas 
Instruments Limited, these are introducing a new element into the 
world of electronics. 

Texas silicon transistors are very small, extremely rugged and 
especially suitable for operation at high temperatures. It is these three 
features that account for their adoption in guided missiles, in aircraft 
controls and in industrial measurement equipment. 

Pioneers in semiconductors, Texas Instruments have attained 
world-wide reputation through their remarkable achievements in the 
development of silicon transistors. 


TEXAS INSTRUMENTS LIMITED 


DALLAS ROAD + BEDFORD + TEL: BEDFORD 68051 + CABLES: TEXINLIM BEDFORD 


Highly qualified 

engineers in our Applications 
Group are ready to 

advise equipment designers 
about our semiconductor 
products and their applications. 


Technical data sheets 
covering our complete range 
of silicon rectifiers and 

transistors will be forwarded 
to you on request. 
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line, minimum 12/-. Each 


paragraph is charged se 


tely, name and address must be counted. All adver- 
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AIRCRAFT FOR SALE 


Dove Sales and Financing 
USTER ALPHA, has flown only 10 hours since 
new. Owner wishes to sell, in the favour of a larger 
Cost new £2,113. Offers required. 

USTER AUTOGRAT. 490 hours since new. Equip- 
ment includes M/R 80, 23-channel V.H.F., long 
range tank, directional indicator, generator, silencer. 

Excellent condition. £1,200 
F™ame wih ARGUS. Another attractive offer, this 
om with two spare engines and 40-gallon tanks. 


SEMINI IIIB. The Gipsy Major X conversion, with 
low engine and airframe hours. Very compre- 
hensive radio, equipment includes V.H.F. and A.D.F. 
Maintained by Universal Flying Services and De 
Havilland. £3,850. 
ILES MESSENGER. New Cirrus Major III engine 
a ae fitted. of A. to July, 1960. Plessey 
full panel. Excellent condition. £1,850. 
proc R IV. Engine 290 hours since new. 
ao a 4 seats. 12 months C. of A. £455. 


LL » tion of any aircraft will be sent imme- 
diately on request. 
H.P. Terms for we sell. 


LAIR, 
115 Oxford Street, 


W. S. SHACKLETON, LTD. 
BUROPE’S LEADING AIRCRAFT BROKERS 
EXTEND AN INVITATION 


i Ges who may be interested in the se 


of a light aecrop! 
Aerodrome for our Sales Week-end on the 26th and 
27th April. 


AM our stock aircraft and a large number of the 
aeroplanes which we are offe on behalf of our 
clients will be on view. They will available from 
2 p.m. until dusk on Saturday, 26th April, and from 
10 a.m. until dusk on Sunday, 27th April. 
EF. u are travelling by road Kidlington is south of 
Wood stock on the A.34 (approximately two miles) 
and takes some two hours from the west end of Lon- 
don. By courtesy of Goodhew Aviation Company, Ltd., 
there will be no landing or parking fees charged to 


visit aircraft or cars. 

R® SSHMENTS will be Le the Club 
House of the Oxford Aeroplane Cl 

Sales Staff of Shackieton’s, w 
bands, will be on duty —— the ond. 

We we may be of service to you. 

Ww . SHACKLETON, Lid. 175, Piccadilly, 
London, W.l. Phone: HY¥De Park 2448-9. 

Cable: “Shackhud, (0070 


R. K. DUNDAS 
BEECHCRAFT BONANZA 


D”@ you see our advert last week for this cugestly 
equipped plane? Its new 225 h.p. engine, replacing 
origina] iss h p. and metal propeller, re; - the 
wooden, give it a greatly improved perform- 
— while the extensive redio installation, comfortable 
interior, and smart appearance, make it a four-seater 
light aircraft which any company or individual would 
be proud to own. This plane would cost over £12,000 
new, half that sum will buy it. We invite your offers. 
details on all aircraft on application to:— 


s House St. 


Dunda 
London, $.W.1. Tel.: HYDe Park 
: Dundasaecro, [oss9 


JROLLASONS for Tiger Moths. 
DOVE Aircraft. Available immediately. 
Airways 


R, K. DUNDAS, LTD., 
ames Street 
3717. 


Lost hands or full production? Dermatitis 
—the cause of more lost man-hours than 
any other industrial disease—can be 
avoided simply by using Rozalex. For over 
25 years Rozalex have specialised in bar- 
rier creams for industry. They have found 
the answer to most industrial skin irri- 
tants. The full technical resources and 
experience of Rozalex are at your disposal 
on request to Rozalex Ltd., 10 Norfolk 
Street, Manchester 2. 


ROZALEX 


BARRIER CREAMS 


WIRE 


THREAD 
INSERTS 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH 


TEL: COMBEDOWN 2355/8 


ports 

A ‘TER AUTOCRAT Minor Ila. C. o. A. 

1958, Dual control. D.1./L-R tank, other- 

wise standard. ery well maintained 100 ex 
. Apply The Secretary, Y 

“in-Elmet, Yorks. 7757 


AIRCRAFT FOR SALE 


RISTOL kt a 48 seater, good s holding 
B available. For further details a y Channel Aire 
ways, Southend Airport. Tel.: Rochford ~ 
F'Y PIPER. Over 1,200 APACHES lead = world 


in twin engined executive tr Sole 
distributors in Great Britain and Ireland: LAC, - 


62 Merrion Square, Dublin. Phone —— 
of 


AIRCRAFT WANTED 
AUSTER Autocar urgently required. Box No. FLEA 
DOVE. in air line or executive condition, uired 
immediately. Box No. 4581. le 
RIVATE executive and commercial 
quired immediately. Ltd., 115 
Street, London, W.1. GER. 338 (0612 


AIRCRAFT ACCESSORIES AND ENGINES 


W. S. SHACKLETON, LTD., 
offer 
for immediate delivery 
HAVILLAND MAJOR I, nil hours, 
ei 


ither nil hours or low hours since 
peu, and certified by the de Havilland Exeine Co., 


London, W.1 
Phone : Peri 244679. 
OLLASONS are 5 ts in the ul of all 
Gipsy engines. Oydon 5151. (0133 
AMENTS, Landing Lamps, Fuses, Generators. 
Pa, Rl, etc, and numerous accessories. 
eenes: 


UPLEX LAMPS LIMITED, 239 High Hol 
S Tendon, (733 
JF demand for spares, engine 
accessories or instruments, then your most 
and likeable—we re, of as ly is: 


J. WALTER, orley, Surrey. 

A, and 1056" Cables: 

Cubeng, London. (0268 

PisProctor,. Rai de Havilland VP type, suitable 
Proctor, Ra , etc. Also Proctor fuel tanks, 
undercarriage, etc. Staravia, 

Camberiey, Surrey. (0299 


exchange wit expired 
for most types light Mite! 
, The Airport, Portsmouth. Tel. 717641 [035 
BAkOMETERS. Kelvin and Hughes manufacture 
for Directorate Atomic E: 
sensitive and accurate. Scale 0-1050 milli-bars. Ex- 


Camberley, Surrey. 


i & WHITE, LTD., offer from stock 
instruments 


AIRCRAFT FERRYING 


R the deli and ferrying of aircraft 


F° contact 
Air Lid." 22 Broad Steep 


—— 
TRAVELAIR, LTD. SK 
Fer Privete, Executive and Commercial Aircraft, why Ri 
of A. to run. 
“ so choice of three Auster Mk. aircraft, and a 
Proctor III. Vendair, Croydon 5777. (0603 
~ 
Bar 
3382. 
| 
| 
| 
ipment, cliectrical Components, airframe parts an 
DESIGNS a —— 2 % Havilland Gipsy Major and Queen series, also Arm- 
ainiepasien : — Rao | strong Siddeley Cheetah IX, X, XV spares. Stock 
AND —— ae lists available. 61 ag Gardens, London, W.2. 
Tel.: Ambassador 8651, 2764. Cables: Gyrair, London. 
SALVAGE 
ail 
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AIR PHOTOGRAPHY 


MORSE Film Developing Units and Film Dryers, 
Continuous Film Printers; Argon and Mason 
Contact Printers; Water Suppl Kits; Glazing 
Aachines; F.24 Spiral and Spool Developing Outfits; 
K.17; F.52; K.49; and F.24 Cameras, Mounts, Lenses; 
Magazines, Controls, Vacuum Pumps, Motors and 
Spares for above Cameras; 16 m/m and 35 m/m 
eras, Projectors and rey Also — Ss quantity 
of Aerial Film (all sizes). 
Road, London, E.5. Tel.: Mites $21. 


Mildenhall 
[0290 


HELICOPTERS 


COPTER charter. Machines available U.K. 

and overseas. Autair, iat 75 Wigmore Street, 
London, W.1. Tel.: WELbeck 1131. (0021 
BL ICoPTER Services, Ltd., offer their aircraft for 
all 96 Piccadilly, London, W.1. 
Phone: GRO. 5495/6. [0800 


LINK TRAINERS 
Db LINK Trainers for sale. Box No. 5309. 


(7752 


CLUBS 


QURREY ub, Croydon Airport, M.C.A. 
approved for s’ Licences. Link Trainer 
instruction available. Open seven a a week. 


Croydon 9126. [0292 
AND ESSEX AERO Ry 
Tawney Acrodrome. M.C.A. 


pilot’s licence course. Auster, ons and Tiger 
Trial lesson 35s. 15 quate of London. 
Central Line underground to Theydon Bois, bus 250 
to club. Open every day. Tel.: Stapleford 210. [0230 
LYMOUTH AERO CLUB. Course a —y for 
Private Pilot's Licence. Auster and © Moth 
aircraft, £3 7s. 6d. per hour, reduced solo cane for 
contract hours. Gemini and Messenger aircraft also 


available. Instructors’ courses, flying, pleasure 
flights. Comfortable club house. Roborough Aecro- 
drome. Tel.: Plymouth 72752. {0341 


PUBLIC APPOINTMENTS 


INSTRUCTOR BRANCH, ROYAL NAVY 


wr not utilise your scientific or professional know- 

ledge and at the same time enjoy the comrade- 

ship and advantages of commissioned service in the 
Navy? 

T Instructor Branch offers Short Service Com- 
missions to graduates in mathematics, physics, 
chemistry, metallurgy, history, geogra y 

sof Eng English, to men with degree equivalent gq) 

tions, and to non-graduates with teaching qualifications 

or experience. 

HE work of the Instructor Officer is fundamental 
to the Fleet and covers the widest field of opera- 
tional, technical and academic duties ashore and afloat, 
ranging from basic instruction to work on the —— 
developments in nuclear power and guided wea 
—,- Officers are also the meteorologists 0! the 


NOTE 


U duates in their final year ~ f- pply. 

Short Service Commissions are granted initially for 
3, 4 or 5 years. 

A Short Service epee discharges liability for 


Starting pay is tsil pe rising to £620 p.a. after 
1 year’s service (£620 rising to £839 for Ist and 
2nd Class Hons. plus marriage, lodging, 
ration allowances, etc., where 

£405 tax free gratuity after 3 years pro rata for 

All Short Service Officers may apply for permanent 
commissions. 

Candidates must be British subjects, sons of British 
subjects, under 36 years old and medically fit. 

For further details apply to:— 


Director, Naval Education Service (P/105), 
Admiralty, 
London. (7618 


Sewor Scientific Officers (a); Scientific Officers (b). 
Pensionable posts for men and women in major 
scientific fields, including meteorology and ysics 
(frequent overseas surveys). A few vaca for 
biologists including s d posts in marine zoology 
entomology, fungus 
and plant pathology. Qualifications: normally first or 
second class honours degree in science, mathematics or 
engineering, or equivalent attainment; additionally, for 
(a), at meet 3 s’ relevant (¢.g. post-graduate) experi- 
ence. + 4 limits: (a) cen 26 and 31, (b) 
London salaries (men): (a) £1,190- 
£1,410, te) £635-£1,110. Five-day week generally. 
Write Civil Servis 30, ¢ Burlington 
Street, London 1, for application form, quoting 
(a) S. 33/38, (b) ’s. (775 


FLIGHT 


DERBY AVIATION LTD. 
Aircratt and Engine Overhaul 
Sales Service — Tuition 
Scheduled and Charter Operators 

DERBY AIRPORT 


Telephone: ET WALL 323 


With the SEASON 


NOW Is THE Time TO BUY! 

Whatever your requirements in the 

field of light aeroplanes, we should 

be able to help, for among the types 
available are: 

GEMINI ta and 3a 
MESSENGER 
AUTOCRAT 
MONARCH 

HAWK TRAINER 


and 
CHIPMUNK 
together with numerous spares to 
match. 


LONDON OFFICE: Telephone: ABBEY 2345 
78, BUCKINGHAM GATE, $.Ww.i. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


TOP GRADE 
ELECTRICAL INSPECTORS 


required for work offering good long-term 
prospects on 
MULTI-JET AND TURBO-PROP 
CIVIL AIR LINERS 
Single lodging accommodation. 
Subsistence allowance to married man. 
New houses available 
under company's assisted housing scheme. 


Suitable applicants will be offered 
Staff Rates and Conditions 
including Contributory Superannuation. 


Write, call or ‘phone for interview 
Cambridge 56291. Ext. 36. 
EMPLOYMENT OFFICER 


PUBLIC APPOINTMENTS 


FEDERATION OF NIGERIA 
Air Traffic Control Officers 


UALIFICATIONS: (a) Air crew experience, 
ferably as pilot or navigator; and (b) ad. oH 
completion of a recognised course in Air Traffic 
Control; and (c) act experience as an Air Traffic 
Control Officer on solo watch-kee duties, prefer- 
‘Ao with experience in territories. 
E limits: 25-38. 


ao Exercise of Air Traffic Control (incl 
acrodrome/approach control) at the internat 
airports of Kano and $, together with associated 
search and rescue and flight information service. 

terms with emoluments in the scale of £1,248— 
£1,674 p.a. Outfit allowance. Furnished quarters pro- 
vided at rental. Free passages for officer and wife. 
Allowances and passage concessions for children. Free 
— attention. Generous leave. Taxation at low 
local rates. 


PPLY to Director of Recruitment, Colonial Office, 
London, S.W.1. State 
perience. Quote BCD 90/14)08/ (7759 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the undermen- 
tioned applications to operate scheduled air services:— 
OM Overseas Aviation (C.I.), Ltd., of 29 Hill 
Street, St. Helier, Jersey, for the following services 
to be sonmet initially with Viking aircraft and later 
also with Dove and Marathon aircraft for the carriage 
of passengers, supplementary freight and mail, between 
April 1 and October 31 each year except where other- 
wise stated, for seven years from June 1, 1958: 
APPLICATION No. 1656 for a seasonal U.K. Inter- 
nal Service between Southend and Jersey at an 
initial of two weekly increasing 
later up ~ 21 return flights 
PPLIC TION 3 No. 1657 for . Normal Scheduled 
throughout the year between 
Southend and Antwerp at an initial frequency of two 
return flights weekly increasing later up to 10 return 


PPLICA ION No. 1658 for a Seasonal Normal 
Scheduled Service between Southend and Luxem- 
— at an initial frequency of two return a 
foe. later up to 10 return flights w 
APP ICATION No. 143/9 from Derby Aviation, 
Ltd., of Derby Airport, Burnaston, Derby, for 
amendment to the terms of approval of the Normal 
Scheduled Service which they are authorized to oper- 
ate on the route Nottingham ¢ (Tollerton) and/or Derby 
(Burnaston) - Wolverhampton (opt.) - Birmi 
(opt. tech.) - Northam — (Sywell) 
uthampton (Eastleigh) Jn ark t ) - Guernsey (opt. 
Jersey, from March to October each year, and which 
they have previously applied to tate throughout the 
year and with a traffic stop at Birmingham (Elmdon) 
from November | to 31 each year, so as now to 
permit them to make a traffic stop at B 
(Elmdon) from April 1 to October 31 each year on two 
return flights each Saturday and one return flight each 
Sunday, and also to make an optional traffic stop at 
Coventry on one return flight each Friday and Saturday 
from mid-June to mid-September each year, increa: 
to return flights — and Saturday during 
July and 1 ust each y 
PPLIC ION No “396/1 from Airlines (Jersey), 
Ltd., - The Airport, St. Peter, Jersey, for an 
amendment to the terms of approval of the Normal 
Scheduled Service which they are authorized to oper- 
ate between Jersey and Bilbao with Heron 
frequency of two return flights weekly until i August 2, 
1961, so as to permit them to make an op’ 
stop at Nantes. 
T E applications will be considered by the = 
cil under the Terms of Reference issued to them 
by the Minister of Civil Aviation on Jul y 30, 1952. 
representations or objections with regard to these 
cations must be made in writing stating the reasons and 
must reach the Council within 14 days of the date of 
this advertisement, addressed to the Secretary, Air 
Transport Advisory Council, 3 Dean's Yard, London, 
S.W.1, from whom further details of the applications 
may be obtained. When an objection is made to an 
application by another air transport company on the 
grounds that they are applying to operate the route or 
part of route in question, their application, if not already 
submitted to the Council, should reach them within the 
period allowed for the making of representations or 
objections. (7765 


TUITION 


R.A.F. OFFICERS | 


UNIFORMS 
LARGE SELECTION IN STOCK} 3 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTONSST. 
WOOLWICH, S.E.17 "PHONE 1055 


A SUCCESSFUL career for your son. 
SROMASTTICAL. technical and practical training 
branches engin 


of acronautical 
Diploma leads executive appointments 
civil aviation design and development, draughtsman- 
ship, maintenance, etc. Extended courses to 
te for Engineer 
of Aeronau Rica! Engince: Engineering, Chelsea, 
FLAxman 0021. {0019 
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The 
English Electric Company Limited 


Aircraft Division 


DESIGN PROBLEM 


When designing becomes a “routine” job, it is a bad thing for the Designer, because design 
is essentially creative work. There are always new avenues to investigate, new techniques 
to be developed and more to learn. This was never more true than it is today. 


An experienced man, who has not lost his ambitions and who feels that he has become 
stranded, can start off again from the level he has already reached and move up to 
positions of higher potential. 


All this, of course, presupposes an organisation which can provide the very much more 
advanced technical information and facilities required and has at the same time 
many vacancies of suitable scope. 


In these respects the Aircraft Division is well ahead of the times and, with the above 
thoughts in mind, enquiries from experienced men will be welcomed. 


Please write in the first instance to 
DEPT. C.P.S., 336/7, STRAND, W.C.2, 
quoting Ref. F1796A. 


PROPELLERS 


CHALLENGE 


TO ENGINEERING AND SCIENTIFIC INGENUITY 


We are now engaged upon a major project of immense 
interest which presents an absorbing challenge to scientists 
and engineers in the electronic, electrical and mechanical field. 
We require men willing and able to tackle these problems. 


SENIOR, INTERMEDIATE AND JUNIOR POSITIONS ARE 
NOW AVAILABLE FOR THE FOLLOWING ENGINEERS:— 


ELECTRONIC ELECTRICAL ELECTRO-MECHANICAL 
SERVO TRIALS PLASTICS SITE PLANNING MEASUREMENTS 
EXPERIMENTAL PROJECT CALIBRATION DESIGN 
DRAUGHTSMEN TRACERS 


if you are interested, write to:— 
THE PERSONNEL MANAGER, DE HAVILLAND PROPELLERS LTD. 
(Ref. CTT 8) 
STEVENAGE, HERTS. 
or JOHN ST., THEOBALDS RD., LONDON, W.C.1. 
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TUITION TUITION TUITION 
Training to I/R standards. CIVIL PILOT/NAVIGATOR LICENCES E! giving details of # 
branche co’ e.S., 
J[NSTRUMENT Flying. M.C.A. etc. — for all other 


(COMMERCIAL Pilot Licences. 
EVERY aircraft fitted with radio. 
N'GHT Flying. 
(CHIPMUNK aircraft available. 
NROL for the Commercial Pilot Technical Course 
at the £il. 
OUTHEND-ON-S 
Municipal Air and Muni- 


cipal Airport, Southend-on-Sea ord 


AIR SERVICE TRAINING 
The only fully equipped private School of Aviation. 
Specialist staff, comprehensive equipment and full 


residential and recreational facilities within the School 
ensure the soundest training for an aviation career. 


M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and 
engineers’ licence in categories and 


HELICOPTER COURSES 


for private and professional licences. Details available 
from the Commandant. 


AIR SERVICE TRAINING, LTD., 
Hamble, Southampton. Tel.: Hamble 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
SKILLED AERO 
ELECTRICIANS 


FOR INSTALLATION AND TESTING 
Electrical Systems in Modern Aircraft. 


Overtime and Production Bonus Ensure 
Good Average Earnings 


Single Lodging Accommodation 
Available 


Subsistence for Married Men 


Write, Call or ‘Phone 
Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 


AIRCRAFT SPRING WASHERS 


To B.S. 
SPECIFICATION 


S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


AVIGATION, LTD., provides full-time or postal 
tuition, or a combination of either of these methods 
to suit individual requirements, for the above licences. 
Classroom instruction can be provided for A.R 


General, certain Specific pes_ and Performance 
examinations. Link Training Dept. at 


1364. 
For full details apply to the Principal. 
AVIGATION, LIMITED, 


30 Central Chambers, Ealing B/way, London, W.5. 
Tel.: Ealing 8949. [0248 


AIRWAYS AERO ASSOCIATION, LTD., 


Croydon Airport. 
M.T.C.A. approved C.P.L. and Instrument 


at extremely ——— rate. 
CHIPMUNK and Consul 


L™* training specialists. 


ENQUIRIES Invited. Phone: Croydon 9308. £0730 


COMPLETE. flying and ground training for Com- 
mercial Pilot's Licence and Instrument Rating. 
Also Instructors’ courses, instrument and night flying, 


twin conversions, Link, etc. Elstree 3070, or 
write to the Chief Instructor, stree Aerodrome, 
Herts. (7763 


F.R.Ae.S., A.R.B. Certs., A.M.I.Mech.E., etc., 
* on “no pass, no fee” terms. Over 95 per cent 
successes. For details of exams, and courses in all 
branches of Acronautical work, Aero 
anical Engineering, etc., write for 144- 
—free. B.I.E.T, (Dept. 702), 
London, W.8. [0707 
LEARN to fly, £32; Instructor’s Licences and Instru- 
ment flying for £3 15s. Od. per hour. Night fly- 
ing £4 15s. Od. per hour. Residence 6 guineas weekly. 
M.C.A. Private Pilot’s Licence course. 
lized course for Commercial Pilot's Licence. 
—— School of Flying, Ltd., Thruxton Aerodrome 
Junction 1 hour 15 minutes from Waterloo), 
[0253 


AIRWORK SCHOOL OF AVIATION 
PERTH AERODROME 
SCOTLAND 
offers 
MINISTRY APPROVED COURSES 
for 
COMMERCIAL PILOT'S LICENCE 
INSTRUMENT RATING 
PRIVATE PILOT'S LICENCE 


Also special, advanced, refresher con- 
version and helicopter training 


Apply to the Principal or to Manager, 

Flying Training Division, Airwork Services 

Limited, Sutton Lane, Langley, Bucking- 
hamshire. (Langley 520) 


@ AIRFRAME FITTER 
@ AIRCRAFT ARMAMENT FITTER 
@ AIRCRAFT ELECTRICAL FITTER 


SECURE SERVICE CAREERS OVERSEAS 
ROYAL RHODESIAN AIR FORCE 


Urgently required, ex-R.A.F. or F.A.A. men, 35 or under, and recently released, 
qualified in the following trades: — 


Full career prospects. Fine conditions. Good pensions. 


Write for full particulars, stating age (married or single), Service qualifications 
and experience. 


AIR LIAISON OFFICER, RHODESIA HOUSE, STRAND, LONDON, W.C.2. 


@ AIRCRAFT ENGINE FITTER 
@ AIRCRAFT INSTRUMENT FITTER 
@ AIR & GROUND WIRELESS FITTERS 


branches of Write E.M.I. Institutes, 
Dept. F26, (Associated with H.M : Vv.) 


BUSINESS OPPORTUNITIES 


IR_ Charter Company, established 1949, ay 
Directorship to introduce ca 
£3,000 or upwards. 8. a} 


FOR SALE 


TR9OX 10-channel Transmitter/Receivers, A.R.B. 
released, ex-stock. Staravia, bushe Ai 
Camberley. 


OUTBOARD MOTORS 


W. S. SHACKLETON, LTD. 


CTUALLY available in stock at London office, new 
British Seagull Outboard Motors (““The best out- 

board motor in the World”). 
shaft Century Plus 


Mew Forty Plus and | 

with 4 to 1 reduction gear. fitted long range 

Ww. S. SHACKLETON, LTD., 175 
® London, W.1. HYDe Park 2448/9 


A. V. ROE 


& CO. LIMITED 


WEAPONS RESEARCH DIVISION 
(Guided Missiles) 


WOCDFORD, CHESHIRE 
RELIABILITY ENGINEERS 


Reliability Engineers are required in the Weapons 
Research Division. An honours degree or equiva- 
lent qualification is required. Previous reliability 
experience in the guided weapon industry is essen- 
tial for one senior position, but there are additional 
posts for electrical and mechanical ae 
without experience in this 
Woodford oerodrome is situot-d in pleasent country 
surroundings near the Derbyshire hills, and within 
easy reach of Manchester. 


Applications, giving a trief résumé of career, 
should be sont to 


The Chief Engineer 
Weapons Resec rch Division, 
A. Vv. ROE & CO. LTD., 
Woodford, Cheshire. 
quoting Reference No. WRD/DEB/R126/F 


MARSHALL 


AIRPORT WORKS 


SKILLED 
AIRFRAME FITTERS 


required for work offering 


Good Long-term Prospects on 
MULTI-JET AND TURBO-PROP 
CIVIL AIR LINERS 


Overtime and Production Bonus Ensure 
Good Average Earnings 
Single Lodgings Available 
Write, Call or ‘Phone 


Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 
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MISCELLANEOUS 


SITUATIONS VACANT 


SITUATIONS VACANT 


AEROPLANE Photographs. 
aircraft, military and civil. Also latest U.S.A. and 
British jets, 5) by 34 ins., 
specimen 2/6 post free. Also thousands of Ships, Rail- 


ways and Buses. Real Photographs Co., Ltd., Victoria 
House, Southport. [7667 


Large selection 1914-18 


7/6 per dozen. List and 


TECHNOLOGY, LONDON. 
St. John Street, E.C.1. 
Civil and Mechanical Engineering Department. 


PACKING AND SHIPPING 


R. # LTD., 143/9 Fenchurch Street, 
Mansion House 3083. Official packers 
and the aircraft industry. (0012 


SERVICES OFFERED 


MAGNAFLUX CRACK DETECTION 


TARAVIA of Bilackbushe Airport, 
Surrey, offer the facilities of their fully A.R.B. 
approved non-destructive testing laboratory to air- 
craft manufacturers and operators. Special attention 
to A.O.G. requirements, 


Phone: Camberley 1600—Ext. 238. [0291 


EPAIRS and C. of A. overhaul for all of air- 
craft. Brooklands Aviation, Ltd., vil Repair 
Services, Sywell Acrodrome, Northampton. Tel: 
Moulton 3251 7 


SITUATIONS VACANT 


consequence of the — of the College as 
a college of Advanced Technology, its work is 
expanding rapidly in the fields of Engineering degree 
Courses, sandwich-courses for the Diploma of Tech- 
nology, post-graduate research and advanced lecture 
courses. The following additional appointments arise 
in the Civil and Mechanical Engineering Department: 


READER IN MECHANICAL ENGINEERING. 
READER IN CIVIL ENGINEERING. 
READER IN AERONAUTICAL ENGINEERING. 


THESE ate new posts carrying responsibility for 
development of research and post-graduate courses 
in addition to some teaching at undergraduate level. 
Candidates should possess high academic qualifications 
with experience in research and preferably also in 
teaching and should be qualified to become Recognised 
Teachers of the University of London. The salary 
scale is £1,586 to £1,848. 

URTHER appointments are as follows: 


ECTURERS and Senior Lecturers in 
tical Engineering 


Mechanical 
ineering, Acronau and Civil 
ineer’ 


A PLICANTS should be qualified to teach to the 
standard of the London ineering ee and 


NORTHAMPTON COLLEGE OF ADVANCED 
TECHNOLOGY, LONDON, 
St. John Street, E.C.1. 


PPLICATIONS are invited for Research Student- 
ships in the Civil and Mechanical inecring 
ent. Candidates must be graduates, or gradu- 

ating in 1958, and will be expected to register for a 
higher degree in the University of London. Proposed 
projects are concerned with metal fatigue, pooperaee 
| concrete, plasters and synthetic resins and friction 
estressing cables. 
R MUNERATION, —— payment for some 
ents to £400-£500 per 


J. S. TAIT, 
Ph.D., B.Sc.(Eng.), M.LE.E. 
Principal. (7760 


LEO COMPUTERS, LTD. 
Training to be Computer Engineers 


OUNG men with G.C.E. “A” level in Physics and 
Mathematics (or equivalent) are offered training 
to become Electronic Computer rs in a young 
nd rapidly expanding organization. is is an excellent 
opportunity for anyone who has completed National 
Service (or will do so during 1958) to train from scratch 
to reach positions of res =e in rapidly ——- 
fheid. Ap licants 


ters. 
Royal, London, neuter (7604 


LICENSED Electrician required. Apply Channel 
xX Airways, Southend Airport. (7741 
YIKING Captains and First Officers wanted. Suit- 

able core | considered for Chief Pilot. A new 
flat can be uired. Write in confidence to 


provided 
Pegasus Airlines, 236 Old Bedford Road, Luton, Beds. 


Dipl in Technology. Salary scales: Senior 
£1,386 to £1,598, Lecturer £1,236 to £1,398. The 
start salary may be above the minimum. 
SSISTANT Lecturers (Grade B) are also ired 


NORTHAMPTON COLLEGE OF ADVANCED 


APTAINS required for Viking Aircraft flying on 
scheduled services. Apply Channel Airways, 
Southend Airport. [0032 
NTHUSIASTIC lad required for aircraft cle 
starting and general handling duties from 
to October inclusive. Low wage but wy yt for 
occasional flying. Derby Aviation, Ltd. 
drome, Herts. {7751 
Te Air Registration Board requires the services of 
a Technical Author in connection with the initial 
preparation of Civil Aircraft Inspection Procedures. 
Applicants will be required to have a wide knowledge 
of aircraft engineering procedures and to produce 
evidence of their ability to write technical literature. 
t is permanent and the successful 
be required to join the Superannuation F 
yeh to age and experience. 
Aft ICATIONS with full personal and technical 


details should be sent to The Secretary, Air 
Registration Board, House, Chancery Lane, 
London, W.C.2. [7756 


required V. Roe & Co., 
the Reliability ion of the Weapons 
iy Division, Woodford, Cheshire; he will 
organise the analysis of defect reports and test data, 
using er card equipment. Some previous experi- 
ence FJ an engineering field is desirable, but not 
essen 
YYOODFORD Aerodrome is situated in pleasant 
country Cy s near the Derbyshire Hills, 
and within ea each of chester. 

PPLICATI NS should be addressed to the 
Personnel Manager, A. V. Roe & Co., Limited, 
Greengate, Middleton, chest erence 
Number WRD/DEB/R.124/F. (7746 
gen PAGE (READING), LTD., The 

Aerodrome, oodley, Reading, have v 
for Senior Stress Engineers, with wide practical ex- 
perience for interesting work on Civil Aircraft. 


in the above subjects and in Engineering Drawing. 
Salary scale: £686-£1,073 with considerable additions 
for qualifications, training and industrial or teaching 
URTHER particulars and forms of quien are 
PORTHER from the Secretary, to whom applica- 
tions should be sent by April 21st. 
J. S. TAIT, 
Ph.D., B.Sc.(Eng.), M.LE.E. 


Principal. (7734 


NSTRUCTOR for aero club aecar London. Should 
have or be able to qualify for American CAA 
instructor's licence. Reply Box No. 5226. (7744 
IKING “A” and “C” Licenced Engineer wanted 
Airport. provide: requir 
Pegasus Airlines, 236 Old | Bedford Road, Luton, oe 
MPORTANT _Inde Aijrline Company 
requires an t Design Draughtsman for 
Engineering and Development work on modifications, 
repair schemes, etc. 30 miles south of London. First 
class experience essential. Box No. 5177. (7732 
SENIOR Dakota Captain, required immediately, 
position, write in first si 
complete a history to: The 
Dona Everall viation), Ltd., Elmdon Airport, 30 
ingham, 
AIRCRAFT Stores Manager required for important 
airline company, miles south of 
previous experience in a similar capacit 
—— coupled with up-to-date knowledge of aircraft 
stores organisation. This post will be on salaried basis 
and the pany’s Pension Scheme will operate. Box 
No. 5329. 7761 
HE International Federation of Air Line Pilots 
Associations uires Technical Assistant for work 
in London. — mathematics and knowledge of 
ARB performance requirements 
essential. Initial cfd 200-£1,400 accor to 


ing salaries with new houses to rent 

be offered to those appointed. Life Assurance and 

ful pericular’ Scheme in operation. Please send 
of experience, etc., to the 


{028s 
ATRWORK, LIMITED, require “A” and “C” 
with experience 
Sek a t for training on Viscount aircraft 
rican Route icants apply in writing 
giving full details all previous R.A ex 


and to include licence numbers, =. of validity, etc. 
Apply Administration Officer, bushe 
Camberley, Surrey. 
N Engineer with some fy 
tion is required for research 
to serve at extremes temperature 
ure in connection with the separation of gases, 
ould be preferred, 
— 
bad experience. Apply to: 
Park S.W.19. 


SITUATIONS WANTED 


R® Engineer Officer seeks _ post » =. 
Halton trained, 35 years 
maintenance. Immediately pears, No. 


years ¢ i in 
laboratory. A to Box No.‘ 913, Dorland Kavertising 
(774 


Ltd., 18-20 t Street, London, S.W.1. 
BOOKS 
| ge eh only aviation bookshop. Send 3d. for 
Rides hetece or call Saturday. Beaumont, 2a 


(7747 


Good prospects; sionable. rite 
IFALPA. ALPA, 6 Cavendiah Square, (7758 


Hill, London, N.21. 
[0620 
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REWARD for RELIABILITY since 1940— 
OVER 2000 HOURS LIFE ALREADY ESTABLISHED IN AIRLINE SERVICE 


85,000 
Lucas Variable Stroke 
Fuel and Hydraulic Pumps 
have been built for 
the Gas Turbine Engines of the world. RANGE OF SIZES AVAILABLE 


Rates of Flow 10 g. p.h.—3,000 g.p.h. 
Maximum Pressures up to 5,000 p.s.i. 
Rotor Speeds up to 4,500 r.p.m. 


; L ( A S Fuel and Combustion Systems for Gas Turbine Engines 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., MELBOURNE & SYDNEY, AUSTRALIA 
LUCAS-ROTAX LTD., TORONTO, MONTREAL & VANCOUVER, CANADA. 


. 
7 
— 
=" 
FUEL PUMPS IN USE 
&¥ 
& 
> 
a 
ty? 
¥ 
7 7 
& 


After booster rockets separate off, the Bloodhound missile pursues its course under the power of its Thor-type ramjets 


ia BRISTOL RAMJET ENGINE IN PRODUCTION 
i AND READY FOR SERVICE 


; Fully developed and proved, Bristol Thor-type ramjets power 
an the Bristol/Ferranti Bloodhound ground-to-air missile 


The Thor achieves complete reliability in starting and in 
flight—essential in a guided missile. Thor-type ramjets power 
the Bristol/Ferranti Bloodhound ground-to-air weapon 
system-—chosen as the mainstay of Britain’s air defence. 

The Thor is a versatile engine—suitable for both manned 
(mixed power) and unmanned vehicles intended to operate 
at high Mach numbers within the earth’s atmosphere. 


Bristol experience with ramjets is the most extensive in 
the British aircraft industry. This experience continues to 


expand. 

It is backed by the most complete facilities in Britain for 
ramjet development, including fully equipped laboratories 
and test cells for simulating supersonic and stratospheric 
flight conditions. 


BRISTOL 


BRISTOL AERO-ENGINES LIMITED 
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